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HE Army Ordnance Association is a national organization of American citizens pledged to industrial pre- 


paredness for war as our Nation’s strongest guarantee of peace. 


HE Association endeavors to keep alive an interest in and knowledge of the design, production and main- 
tenance of munitions. Other than a few manufacturing arsenals—six in all—there is no peace-time in- 
dustry for the production of ordnance. Should war unhappily come again, industrial America will be called 
upon to produce munitions in great quantity and of intricate and unusual design. In an emergency time will 
not permit careful study or long preparation for the production of munitions. The problem is one of vital 


concern. 
TRE Army Ordnance Association believes that the svlution of this problem, based on experience, lies in 
an active organization at all times coéperating with the Government. The principal objective of the As- 


sociation is an active membership of American citizens, on whom the duty of design and production of muni- 
tions will fall in war, who will have an accurate and authentic knowledge of the complex requirements of 
ordnance. “Peace Insurance” in this form is the foremost aim of the Army Ordnance Association. 
HB Association is purely patriotic; it has no commercial interests, no political alliances, and no religious 
affiliations. It is not operated for profit: its income is expended in furthering its aims. Its officers and 
directors serve without remuneration. 
RMY ORDNANCE, the journal of the Association, is published solely for the purpose of disseminating in- 
formation on the progress of our munitions developments so that American industry may at all times know 
its responsibilities to the common defense. 


The objectives of the Association as set forth in its Constitution are: 


To provide, when required, the services of com- 
petent committees to investigate and report upon spe- 
cial ordnance subjects; 


To assist in effecting industrial preparedness for 
war as being one of the nation’s strongest guarantees | 
of peace; 


To keep available the highly specialized knowledge 
necessary for arming the manhood of the nation by 
stimulating interest in the design and production of 
ordnance material; 


To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the 
units required for Ordnance Field Service in the event 

| of an emergency ; 

To promote mutual understanding and to effect co- } 
operation with American Scientists, Inventors, En- | 
eineers and Manufacturers in civil life and the Reg- 
ular and Reserve Officers of the Army Ordnance De- 


To commemorate the services rendered by the In- 
dustry of the Nation and by the Officers and Civilian 
Employees of the Ordnance Department in the wars 


partment ; | in which the United States has been engaged. 


ARMY ORDNANCE ASSOCIATION 
The Mills Building, Pennsylvania Ave. at 17th St., N. W. 
Washington, D. C. 
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May. Gen. C. C. Wituiams, Carer or OrpNANCE, U. S. ARMY 


LEADER AND GUIDING SPIRIT OF PHENOMENAI 

ALLED from France to assume the arduous task of Army 

munitionment in 1918, General Williams continues as 
Chief of Ordnance to instill into the organization of which 
he is head and the huge industrial forces coéperating with it 
an ideal of exceptional efficiency. His leadership in the World 
War holds high place in the record of those days. His service 
since is no less remarkable. Under his guidance every post- 
war ordnance problem has been pressed toward satisfactory 
solution. While the war of words over bombs versus battle- 
ships was waging he spurred the Department to the design 
and production of bombs of the highest efficiency; then, as the 


(ORDNANCE 


PROGRESS DURING AND SINCE THE \WorRLD WAR 
problem of defense against aircraft arose, he led his associates 
in the design and manufacture of our superb antiaircraft artil- 
lery. When mechanization—of which he writes in this issue— 
came upon the scene, the Department under his direction 
established a record of achievement which points the way to 
an early and satisfactory solution. During his régime new 
and better weapons of all calibers and their ammunition have 
been perfected. In the broad field of ordnance codperation 
with American industry, satisfaction to the using services of 
the Army, and esprit in his own organization are the bases of 


every major policy and defense activity under his control. 
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Mechanization 


The New Era of the Armored Fighting Vehicle 
By C. C. Williams* 


HIS article does not pretend to present any new 


thought or any new data on the subject of mechaniza 


tion. It is rather a review of some of the things which 


have been said or done on the subject in the nearby past. 


The subject of me- 
chanization should 
make a strong ap 
peal to the mem 
hers of the Army 
Ordnance Associa 
tion and tote ;/_ = 
readers of this 
Journal. By mech 
anization is 
meant those means 
and methods by 
which the tremen- ‘QUA 
dous mechanical o 
developments of the 
age are brought to 
the assistance of 
our soldiers on the 
hattlefield. For ex 
ample, the skill of 
our automotive en- 
gineers and the un- 
equalled development of our automotive industry should 
provide for our soldiers tanks, armored cars, armored cargo 
carriers, and other armored vehicles of the best types and 
designs and in any needed quantities. 

Since the World War great strides have been made in 
the design and construction of tanks and self-propelled 
track-laying fighting vehicles of all sorts. The develop- 
ments made in particular types have led quite naturally to 
a study as to how such units may be employed from the 
tactical standpoint. 

During the war the infantry and the tanks moved for 
ward in the attack at about the same pace. By such a 
system the infantry suffered, as the ground was usually not 
such as to permit of the foot soldier using covered ap 
proaches, and not such as to permit the tank to use its 
speed. It is quite true that the tanks of the World War 
were very crude and slow, but even so, their rate of advance 
could have been greater than that of the infantry had not 
the tacties of the day been to tie the two forces together. 
At this time when we have tanks and other armored vehicles 
possessing a speed as high as 20 miles an hour, it becomes 
increasingly obvious that the tacties for the employment 
of armored vehicles are subject to radical revision. 





*Major General, Chief of Ordnance, U. S. Army 
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The mechanical dependability of vehicles to be employed 
in a mechanized foree also has been enormously improved 
since the World War. The light tank, for instance, recently 
produced by the Department has operated a distance of 
2,000 miles at high 
speeds without 
major overhaul 
This is to be com 
pared to the war 
time tank which 
covered from 50 to 
60 miles between 
major overhauls. 
A tank will travel 
a distance of ap 
proximately 
50 miles during a 
major engagement, 

Such performance 
specifications of the 
modern tanks at 
onee serve to 
divorcee the in 


fantry and _ the 





The American Light Tank. tanks in battle 


operations. The 
infantryman advancing unprotected, in order to survive 
modern day machine gun fire, must make use of the covered 
approaches afforded by the terrain in his attempt to escape 
hostile fire. The tank or other armored vehicle, on the 
other hand, must depend upon its armor plate protection 
and speed for its effectiveness and safety and, therefore, 
should select primarily for its field of operation the best 
terrain available within the battle area. The objective of 
the tanks and the infantry may be the same, but it will often 
be necessary to employ them on different sections of th 
battlefield. It is evident that the infantry must, therefore, 
be organized into a unit of one kind, and the armored fight 
ing vehicles into a unit of a totally different character. 
With vehicles moving at speeds of from 15 to 20 miles an 
hour in their battle operations, it is apparent that the in 
fantry as such, will not be able to keep up with the move 
ment. The tanks will, therefore, be left without reeon 
naissance for their movement to the front or the flanks and 
will be left without covering fire. 

It should be inereasingly evident, therefore, that a 
mechanized foree should contain within itself all the nec 
sary elements of high speed reconnaissance, high speed at 
tack, high speed vehicles to afford supporting fire for the 


attack wave, and high speed armored vehicles to carry its 
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The Light Tank Chassis. 


machine gunners and automatie riflemen forward to o¢ 


eupy and hold the objective which has been reached. 


HAVING stated these broad principles it is now of in 


terest to examine the vehicles which have been de 
veloped, and which should be welded together into an integra! 
and well organized mechanized force. The first 
trolling thought in all items of Ordnance equipment for 
the Army should be, and is, their availability and possibility 


The ideal would 


and ¢on- 


of procurement in time of an emergency. 














be to employ nothing but vehicles to be found in large 
commercial production, and with this thought in view in 
timate contact is maintained with the industry as develop 
ments are made. There is no commercial demand, however, 
for high speed track-laying vehicles, and more especially 
there is no demand for fighting tanks, for self-propelled 
gun mounts, for armored cars, for armored infantry car 
riers, and the several other vehicles which go to make up a 
The Ordnance Department, therefore, 


mechanized foree. 


has been foreed to develop vehicles of its own design. 

In an effort to lessen the production, maintenance and 
supply problems in time of an emergeney, we have de 
veloped a basie all-purpose track-laying chassis of great 
power, and consequently of high speed, which may be 
used for the wide variety of vehicles to be found in a 
properly equipped mechanized foree. This vehicle, known 
as the light tank chassis, Tl El, is adapted to carry inter 
changeably, with but few modifieations, a tank house with 


its armament, a 75-mm. gun with armored shield, a careo 





Operation. 


in Typical 


body for the supply of ammunition, spare parts, gasoline 
and oil, ete., wire reels for communications, engineer bridge 
equipment, the chemical smoke-producing mortar, seareh 
light equipment, antiaireraft machine gun mounts, ete. The 
problem will thus resolve itself largely into the production 
and maintenance of one chassis for this wide variety of 
purposes, rather than, as in the last war, of a large number 
of different vehicles. The illustrations show the light tank 
chassis alone, and the chassis with the tank house mounted 
the other. The 


great advantage of this design searcely requires any further 


in the one ease, and the eargo body in 


comment to those in commercial industry. 

Funds have not been available as vet to develop a suit 
able armored infantry earrier, but as the need for such a 
vehicle is so very real, the Ordnance Department has high 
hopes of seeing a successful consummation of this develop 
is indeed incon 


ment within the relatively near future. It 


ceivable that the unprotected soldier will be able to advance 
against emplaced machine guns with even their present 


rate of fire of 600 rounds per minute. The vehiele we have 
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in mind will be used, after the tanks and the accompanying 
artillery have overcome the immediate enemy resistance, 
to earry forward a small machine gun squad, with ample 
ammunition, for the purpose of occupying the objective 
gained and holding it against counter-attack. By the use 
of a large number of these little transports, a line may be 
quickly occupied by a strong force of machine guns, the 
crews for which have been carried forward behind armo 
plate. The battle losses in men will thus be greatly reduced. 
The infantry carrier will operate at speeds as great as that 
possessed by the light tanks, and will be armored to resis! 
machine gun and rifle fire. It will be as light in weight a; 
is consistent with dependable design. 

The illustration of the 75-mm. self-propelled gun moun 
with its shield, shows the simplicity of mounting this g@un 
on the chassis. The speed is that of the light tanks, in 
order that the mechanized foree may move as a unit, and 
so that supporting fire may always be at hand in the attack. 
The ammunition or cargo carrier shown in the illustration 


assures an ammunition supply for these weapons. 





The Light Tank During Trial Tests. 


A meehanized foree movine at such a high rate ot speed, 
as compared with the rate of movement of an army the 
are on foot, introduces great problems 
Wire reels 


will 


elements of which 


in the control of the foree by the commander. 


of large capacity, mounted on the light tank chassis, 


permit of the rapid laying of wire. In addition, a com 


mand tank and a radio tank must be developed employing 


the light tank chassis as a basis. The problem of control 


hy the commander is indeed a most perplexing one, and 


after a mechanized foree is properly supplied with modern 


equipment the means and technique of control can be 


worked out only by actual maneuvers under variously 


ussumed battle situations. 


During tests this past summer the new light tanks com 
pleted a road mareh of 145 miles in two days, at an average 


speed of 10.5 miles an hour. However, in moving the track 


machines comprising the mechanized force over great dis 
tances on the road, it is, of course, far more economical to 


carry the various vehieles on wheeled trueks or trailers 








The Light Tank During a Test Run. 


which are readily procurable from the commercial industry. 
In the the 


weight, in each instance, should be held, therefore, to that 


design of all units of mechanized force the 
which may be transported upon a heavy duty commercial 
truck. 
tions, the track vehicles will leave their wheeled transport 


Should 


Having arrived at its immediate theatre of opera 


and continue on their battle mission. this mission 
require several days in its development, further supplies 
of gasoline and oil will be brought by trucks, operating on 
The track cargo carriers of 


the 


head.” 


this 


the roads, to a “truck 


the foree will work from truck head to combat 


vehicles of the foree for their refueling and maintenance. 


()NE of the problems confronting the armies of the 
world for solution is protection on the march from low 
flving enemy airplanes which will employ both their ma 


chine guns and small bombs. While the vulnerability of an 





Stream. 


The Tank Negotiating a 


Light 





304 


ARMY ORDNANCE 








Vou. IX, No. 53 








armored foree to this 


type of attack is 


clearly not as great 
as that of a _ horse 
drawn eolumn, the 


fact remains that anti- 
aireraft protection 
afforded by 
units of the 
itself. The light tank 
chassis, mounting a 


must be 
force 


multiple machine gun 
antiaireraft mount 
with enormous volume 


of fire, is the apparent 


answer to such at- 
tack. The guns are 
capable of going into 






The Light Tank Carried on a Mack Truck. 


immediate action and will serve to keep enemy planes at 


altitudes which make accurate bombing against a moving 


hody most difficult. 


Upon the approach of hostile planes 


Weight Fire—min 
- > , red 
Unit Men \rms of fire Man—engaged 
lbs.—min.) Ibs min 
man 
| 
| 103 rifles 
Troops, Cavalry 114 4] 7 pistols. $4 0, 39 
| | 4 auto. rit. 
: . 2 35 rifles | . 
Infantry Rifle Co 256 35 rifles. 105 0.41 
16 auto. rit. 
Machine Gun Co 178 16-.30 cal... 7 1.1 
Battery 75-mm. Guns 199 $-75-mm. 520 » 6 
24-37-mm. 
Light Tank Co 112 {| 24-.30 cal 748 6 
} machine 


the mechanized foree, being composed of track-laying ve 


hicles only, can leave the road and seatter. 


A widely dis 


persed target will thus be presented to the attacking planes. 


The multiple machine gun 
use ground targets 
In the last 


armies are organized for the 


against 
analysis, 


primary purpose of deliver 


ing a maximum of fire 


power per man _ engaged, 
just as industry is organized 
with a view to seeuring the 
maximum of production for 
each man engaged therein. 
The thought impelling the 
organization of a mechan 
ized foree is to increase the 
fire “output” of 
the individual 
battle. In 
the 


ters 


power or 
engaged in 
this eonnection 
ot- 
and 


table given above 


interesting data, 
it is believed very clearly 
brings out the real purpose 
of mechanization. 

This table, of course, does 
take the 


morale-shattering ef 


not into account 


ereat 


for 


aireratt. 


mount is also adapted 


against 


as well as 








Self-Propelled Mount for 75-mm. Gun. 





tect 


vehicle, 


produced by a 
which is im 
pervious to the ma 
chine gun, rushing at 
high speed toward the 


The 


tunk does not heed the 


enemy troops. 
machine gun which, in 
the past, has created 
enormous losses 
the 


tected foot soldier, and 


such 
among unpro 
broken up the attack. 
It will indeed require 
troops of the highest 
training and greatest 
courage to stand by 


their positions in the 


face of such an assault. The meehanized force will normally 


launch its attack in the nature of a surprise and, with its 
fast-moving vehicles, will be very difficult for field artillery 


guns to register upon. 


The attack will be launched with 


great momentum, and artillery supporting fire from the 


self-propelled gun mounts will be rapidly echeloned forward 


with the attacking tank 


wave, 


Such fire will largely 


neutralize the enemy’s artillery fire within the immediate 


zone of the attack, and will support the line gained by the 


tanks and occupied by the machine gunners, which have 


been carried forward in the infantry machine gun earriers, 


against counter attack. 


The number of men oceupied in 


such an operation with the mechanized force will be far less 
than in the normal infantry attack of the World War, and 


these men will be protected by the speed and armor of their 


vehicles. 


Their losses consequently will be very materially 


less, and their objeetives will be gained in far less time. 


Reconnaissance and seeking out of the enemy’s position 


will be had by airplane observation and scouting, by armored 


cars confined necessarily to improved roads, and by tanks. 


The airplanes engaged will not be a component part of the 


ee ae 


wy 


mechanized force but will be 
attached thereto for the pur 
pose of any individual opera 
tion. The armored ears of the 
mechanized foree which are 
the 


shown in illustration, 


have  armor-plate hulls 
mounted on high = speed 
La Salle passenger ear 


chassis, and as such present 
no difficult problem of pro 
duetion in time of war. 
Their operation, in fact the 
operation of any wheeled 
vehicle for army use over all 


kinds of terrain and in all 


kinds of weather, will be 
limited in the main to im 
proved roads. They will 


scout normally far out in 
advance of the mechanized 
foree, and will explore the 
The 


highways to the front. 
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with- 


combat vehicles 
in a mechanized force 
will be entirely of the 
track-laying variety. 
The 


will, of 


wheeled vehicles 


course, leave 
the roads when the 


ground is hard and 
dry, but unfortunately 
the necessity of opera- 


tion in time of war is 


not limited to fair 
weather and dry 
eround, The traek- 
laving vehicle repre- 


sents the extreme limit 
of man-made machine 
sott 


vround, and the mechanized force will properly aceept no 


: “Re The Medium 
in negotiating 


vehicle within its organization which does not fully measure 
up to the requirement that it must represent the limit of 
W heeled 


of course, much more economical of operation and much 


vehicles are, 


the art in cross-country mobility. 


more efficient while operating on hard roads than are track 
laying vehicles. The sphere of operations of the meeh- 
such its 


track 


A glance at the illustrations showing the 


anized foree is, however, off the roads, and as 


combat vehicles must and will be entirely of the 
laying variety. 
light tank negotiating typical terrain of mud and grades, 
only serves to bear out the thought as here presented ot 
the necessity for employing combat vehicles of the track 
laying type within the mechanized foree. 

Hard surface roads have been built in great quantity in 


The 


ereat sale of automobiles, busses and trueks in this country 


this country for the operation of wheeled vehicles. 
within the past few years has been made possible through 
the laying of hard surface roads. The track-laying tractor 
industry of the country has been successfully developed in 
produeing vehicles which are not limited to improved roads 
for their operation. These tractors operate over terrain 
which is not passable bv the round wheeled vehicles. 

The thought at once presents itself of a developing a vehicle 
which is adapted to operate on the reads on its wheels, and 
by the addition of a track over and around all of the 
wheels, to operate as a track-laying vehicle off the roads. 


Much 


spent 


effort has been 


aE e- ot 


ay, ‘ 


aie “ink 


both in- this 


ae ote * 
country and abroad to Ty = 
evolve such a machine. 


sented in such a c¢om- 


ideal as repre- 


bination is indeed an 
alluring one. Of the 
many different types 
built, the photograph 
Walter 


combined 


showing Mr. 
Christie’s 
Wheel and track-laying 
vehicle represents one 
Further 


development of taeties 


of promise, 


ay prove the neces- 














sity for the incorpora 





tion of such an armor 

ed ear in the mech 
anized ftoree. 

An attractive com 

bination for recon 


naissanee well to the 
front of the mech 
anized foree is pre 
sented by using a com 
mereial truck to trans 
heht 
An illustration 
the light 
Mack 


arriving at 


port the tank. 
shows 
tank on a 
truck, Upon 


it position 
detailed 


where more 


Armored Car. 


reconnaissance Is re 
quired, it is but a matter of two or three minutes for the 
tank to run down off the truck and proceed at high speed 


on its mission of reconnaissance. Upon returning to its 


truck it can very quickly run onto the truck body under its 


own power and the reconnaissance can further be carried 


forward over the road. By such a combination we are 


using a truck readily procurable from the commercial in 


dustry in quantity, and we are using a tank which, while 


not of commercial production, is a necessary component 


of our fightine forees and as such must be provided, 


In further inereasing the fire power of the mechanized 


force, the weapons with which the soldier will be armed 
will be the machine gun and the automatie rifle. The 
single shot shoulder rifle will not be in evidence. The 
tanks will be equipped with semiautomatic cannon, The 


fire power of the foree will be a maximum and will express 
within itself the limit of the art. 

In advanee and in rear guard actions the mechanized 
foree, due to its great mobility and its great fire power, 
will represent a tremendous advance over World War days. 
In the advance guard it will assure a practically uninter 
rupted advance of the main hody until such time as the 
enemy is encountered in foree. In the rear guard action 
it can delay the enemy’s advance and insure the uninter 
rupted and unharassed retreat of its main body. In turn 
ine movements, and in enveloping the enemy's flanks, its 
make it a usefulness, 


lack 


of mobility, or rather 


vreat speed will foree of maximum 


Owing to the 


the inability—due to 
its weight to be 
transported on com 
mercial trucks, the 


medium 15-ton tank 


may not be considered 


as an integral part of 


the mechanized foree. 
However, there will 
be occasion w he 
heavy resistances ex 
pected to ie eneoul 
tered, vher medin 
tant be tar 

to e mechanized 
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force in order to lend 
striking 
The 


ereater 


power. medium 


tanks carry heavier 
guns, 3-pdr., than do 
the light tanks, 37- 
mm. gun, and carry 
more men, machine 
guns and ammuni- 
tion. Their speed is 
such, however, that 
they will be able to 
maintain the rate of 


advanee of the light 
the battle. 
Their armor will resist 
bullets of greater 
caliber than that 


of the light tank, and as such they will be used to overcome 


tanks in 


will 


strong points of resistance. 

Another weapon of the mechanized foree which will prove 
of great value in particular instances is the chemical 
It will fire smoke 


O}h- 


mortar mounted on the light tank chassis. 
shell to sereen the operation from the enemy gunners. 
viously smoke must be used correctly as otherwise it will 
control will be destroyed and con 


its forces 


fusion will result. 


blind own 


‘| HERE is no thought that a mechanized foree will rey 


olutionize warfare. It most certainly will not. It must 
be considered as but another weapon of immense power in 
the hands of the commander. Changes in the tacties of 
warfare must perforce be made to insure correct Incorpora- 


When such a 


finally assembled with modern equipment, and when the 


tion of the foree within the Army. force is 
correct taeties are worked out for its employment the full 
value of the force will, I am quite confident, be measured 
and understood. Admiral Mahan has very aptly stated: 

“The student will observe that changes of tacties have not 
only taken place after changes in weapons, which neces- 
sarily is the case, but that the interval between such changes 
has been unduly long. This doubtless arises from the fact 
that an improvement of weapons is due to the energy of 
one or two men, while changes in tactics have to overcome 
the inertia of a conservative class; but it is a great evil. 
It can be remedied only by a eandid recognition of each 


a 7? 
change. 


We must not permit ourselves to measure the value of 
tanks by their performance in the World War any more 
than we must judge the automobile or the bus of 1929 by 


those of 1916. 
as has the commercial motor ear, due to lack of funds for 


While the tank has not improved as greatly 


manufacture and development, it may conservatively be 
said that its performance is at least 400 per cent better 
in both speed and dependability. Even with World War 
tanks the easualties of the tank corps were the lowest in 
percentage of men killed to total casualties in all other 
arms. Thus the value of even those very crude machines 
is apparent in conserving the man power of the country for 
other effort in the successful prosecution of a war. 





The Christie Armored Tank. 








In his most exeel- 


lent book entitled “On 


Future Warfare” by 


Col. J. F. C. Fuller, 

cS. hk ho VO 

the author states: 
“Economy in man 


power, both fighting 
and manufacturing, is 
in itself an enormous 
economy In money; 
nevertheless, I will 
now take a more con- 


During 


erete case. 

the War, on an aver- 
age a shell costs £5 
and a tank £5,000; 


consequently the cost of one tank was equivalent to the 
cost of 1,000 shells. A shell once fired is totally expended ; 
au tank, accepting a very conservative reckoning, fights four 
engagements before being wrecked. Therefore, the cost 
of one tank is approximately the equivalent of 2950 shell; 
consequently had the cost of the 4,283,500 shells fired in 
the preliminary bombardment of the third battle of Ypre- 
been spent on tanks 17,134 machines could have been pro 
duced. At the battle of August 8, 1915, which 


Ludendorff christened *The black day of the German Army’ 


Amiens, 


only 415 of these machines were used and with decisive 


results.” 


In time of peace no country can afford to keep a military 
establishment equal to that which it invariably aequires in 
It can afford, how 


the course of a war of any duration. 


ever, to keep a small well-equipped force around which 
adequate expansion along sound organizational lines may be 
made in time of an emergeney. Thus, a small mechanized 
foree equipped with the most modern vehicles and guns 
serve 


should be a possibility within our Army. It would 


laboratory for both the development of machines 


as a 
and taeties. In the development and manufacture of this 
small number of vehicles, the drawings would be made and 
experience would be had in the manufacture of the equip- 
ment. Manufacturing processes, in conjunction with the 


design, would be simplified, and the best procedure for 


emergency production would be evolved. Mass production 
would be reached in a far less time with such experience 
and with such completed designs at hand than if we wait 
until the outbreak of an emergency before the designs and 
the manufacturing processes are settled upon. The tacties 
of such a force would have been worked out, and would be 
immediately available for imparting to the new components 
taken in upon ereat 


of the Army which would be any 


mobilization. 


T_T HE automotive art is advancing by leaps and bounds, 

and the industry numbers among its personnel some of 
the greatest engineers in the world. Its produet is ever 
increasing in excellence, and yet this fact should in no way 
(eter us from entering into the procurement of the neces 
sary vehicles for a small well-organized and well-equipped 
mechanized foree. We cannot wait until the ideal is reached. 


As long as man is possessed with the inventive genius with 
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which the human race is endowed, the ideal will never be 
reached. So we should make a start; the developments and 
logical improvements will follow. 

A natural inquiry in this subject of mechanization is, 
“What has the Ordnance Department done to cooperate 
with the great automotive industry of this country in the 
solution of its automotive problems?” A committee ap- 
pointed by the Society of Automotive Engineers in 1919 
has held biennial meetings, usually at some great plant 
of the industry, with the officers and engineers of the Ord- 
nance Department who are carrying forward our auto- 
motive development. To this committee are submitted for 
criticism and suggestion all of our designs before such are 
put into manufacture. Grateful appreciation to these gen- 
tlemen is here fully accorded. The membership of the com- 
mittee given shows the high quality of engineering talent 
which the Society has so generously placed at our disposal : 
Col. Alfred F. Mausry, Ord. Res., Chairman, Vice-Presi- 
dent-Chief Engineer, Mack Truck Co.; Col. Wm. G. Wall, 
Ord., Res., Consulting Engineer, President, Society of Auto- 


Col. H. W. 


of the Board, Timken-Detroit 


Alden, Ord. Res., Chairman 
Axle Co.; Mr. B. B. Baeh- 
man, Chief Engineer, Autocar Company; Mr. W. L. Batt, 
President, S. K. F. Industries; Mr. C. F. 


Manager, Society of Automotive Engineers; 


motive Engineers; 


Clarkson, General 
Mr. George A, 
Green (Ex-Colonel British Tank Corps), Chief Engineer, 


General Motors Corporation; Mr. A. W. Herrington, Man- 





Joint Action of the Army and Navy 


THE Joint Army and Navy Board for the past two 

years has been preparing and issuing installments of a 
publication containing policies and instructions on subjects 
of interest to both 
“Joint Action of the Army and the Navy.” 


services. This publication is entitled 
The object in 
view ean best be explained by quoting the following Fore- 
word which was made effective by the signatures of the 
Secretaries of War and Navy on April 23, 1927: “1. It is 
vital to suecess in war that the Army and the Navy so 
coordinate their actions as to produce the most effective 
mutual support. To accomplish this it is essential that both 
services have a common, definite understanding of their re- 
spective functions in national defense and of the approved 
2. The 


aim of this publication is to assemble in one volume all 


methods for attaining codrdination in operations. 


joint policies, agreements, or instructions which have been 
approved by the War and Navy Departments, with a view 
to securing effective codrdination. It is divided into two 
Part I. 
Part IT. 


structions 


parts: Policies to govern joint Army and Navy 


action; Minor policies, agreements, and joint In- 
which by providing effeetive organization and 
standard 


the 


agencies for coordination, and by enunciating 
practice, promote harmonious joint action, 3, It is 
intention to issue additional chapters to this publication 
covering the contents of Part II as soon as they can be 
prepared, The loose leaf form is adopted to permit this 
expansion and to facilitate revision of sections as may be 
found advisable.” 

Recently the Joint Board has agreed upon the contents 


of a chapter which it is felt represents a notable step in 

























































ager, Eastern Div., Coleman Motor Truck Company; Mr. 
Pliny E. 


pany; Mr. C. F. Kettering, Vice-President, General Motors 


Holt, Vice-President, Caterpillar Tractor Com- 


Corporation; Mr. Dent Parrett, Consulting Engineer, Chi- 
cago, Illinois; Mr. D. G. Roos, Chief Engineer, Studebaker 
Mr. G. A. 
Company; Col. William Turnbull, Ord. Res., 


Vacuum Oil 
Chief En- 


Corporation ; Round, Engineer, 


gineer, Caterpillar Tractor Company. 


[DURING the past summer the Seeretary of War caused 
the assembly of a small foree of all arms at Fort 


Leonard Wood, Md. 


transportation and tanks. 


This force was equipped with motor 
Unfortunately the equipment 
was largely of war-time design which precluded, in large 
part, obtaining’ a correct picture of the capabilities of such 
a force had it been equipped with modern vehicles. How- 


ever, many valuable lessons were learned. It was a start 

in the right direction, and when funds are available for the 

supply of modern equipment, the full possibilities of such 
foree will be reeognized. 

l am hopeful that this article will have interested those 
members of the Army Ordnance Association and other 
readers who have had the patience to read it. If it has 
stimulated any reader’s imagination to the point of offering 
a suggestion for improvement please send such suggestion 
to the Editor of ARMy ORDNANCE as early as practicable. 
Also any discussion of the matters which I have under- 
taken this article will be 


to deseribe in gladly received, 


the agreements between the two Departments. This, Chap- 
ter V of “Joint Action of the Army and the Navy,” deals 
primarily with the defense of our coastal frontiers. 

Chapter V is based on Chapter IV of “Joint Action of 
the Army and the Navy” which gives consideration to the 
functions of the Army and the Navy in joint operations 
and enumerates the tasks of the Army and the Navy under 
the several types of joint operations. There is ineluded in 
Chapter IV sections on coast defense, codrdination of the 
Army and the Navy forees in coast defense, and a state- 
ment as to the necessity for joint organization in coast 
defense. 

Chapter V has been written to develop more specifically 
the part played by both the Army and the Navy in coast 
defense. In its preparation, Army and Navy officers have 
conferred freely in the endeavor to set forth in the chapter 
a consolidated idea of the types and methods of probable 
naval attack against our frontiers and proper coérdinated 
employment of the means to forestall or to defeat these 
attacks. 

Chapter V 


enemy operations, both minor and major, to be 


therefore contains a discussion of possible 
expected 
against our coastal frontiers and cites the requirements and 
means, both Army and Navy, which it is desirable to have 
defining 


available to meet the different forms of attack by 


and explaining the organizations of the Army and _ the 
Navy which control seacoast defense forces. The endeavor 
has been made to present a picture to Army and Navy 
officers engaged in planning so that each service will under 


stand the part to be played by the other service. 
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Modern Antiaircraft 


A Description of the New Mobile 3-inch Battery 
By G. M. Wells* 


' | ‘HE 3-inch gun is generally regarded by our services 
as the backbone of our antiaireraft defense against 


bombing planes. This feeling is shared by the principal 
the 


same caliber have received the greatest attention in post-war 


European countries where guns 


of approximately 
development. It is not intended to convey the impression 
that the 3-inch weapon is all that is needed; on the con- 
trary a very real field exists for cannon of greater caliber 
for use at ranges beyond the reach of the lighter weapon. 
The weight of the larger caliber guns restricts their use to 
fixed defenses, and the lower rate of fire and greater dif- 
fieulty in handling make them unsuitable for use against 
rapidly moving close-in targets. The 3-inch gun may be 
mounted on a fixed carriage for use in defense of permanent 
fortifications, or on a carriage possessing a high degree of 
mobility for use in the field. 

During a war great impetus is given to the development 
and improvement of all matériel of warfare, and in this 
respect. the World War was a conspicuous example. No 


antiaircraft artillery of any consequence had been built 
prior to that time. 
The advent and rapid 


the 


airplane made impera- 


development — of 


tive the development 
of defensive ground 
weapons. During the 
first part of the war 
field guns were block- 
ed up to give high- 


angle fire and im- 


mountings 
both 


provised 


were used by 


*Chief, Antiaircraft 
Section, Artillery Divi- 
sion, Office of the 
Chief of Ordnance, 
Washington, D. 3d 
Captain, Ordnance De- 
partment, U. S. Army. in 








. A Battery of 3-inch Antiaircraft Mobile Guns in Action. 


Rate of fire for the battery 100 rounds per minute. 
foreground. 


sides. In almost every case divisional weapons were used 
the 


adopted as a matter of expediency, to prove itself later 


for this Thus we see 3-ineh ealiber first 


purpose. 
a most satisfactory all-purpose weapon. New antiaireraft 
artillery was designed and put into production as rapidly 
as possible so that toward the end of the war better types 
were available. 

It was at once apparent that the difficulties in the way of 
providing suitable antiaircraft guns and carriages were to 
be eneountered to a still greater degree in the production 
of adequate fire-contro] matériel. There was no background 
of experience to help in this emergency. A target moving 
at 100 miles per hour in three dimensions was a problem 
entirely beyond the possibility of adapting existing ma- 
tériel and methods. Great efforts were made to devise a 
suitable fire-control system but the early systems were so 
complicated and so slow in operation that the data were 
Most of 


the early schemes depended on the use of manual plotting 


more or less useless when reeeived at the guns. 


systems, reference charts and other methods derived from the 


field artillery and 
totally inadequate for 
this new purpose. 


During the latter part 
of the war semiauto- 
matie computing ma 
chines were developed 


which considerably in 


creased the efficiency 
of antiaircraft _ fire. 
These machines com 


puted the vertieal and 


lateral deflections, the 


amount the gun must 


be laid in advanee of 


the target's present 


position in order to 


Note long out-riggers allow for its travel 
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Left-side View of 3-inch Antiaircraft Carriage Showing Automatic Fuze Setter and Azimuth and Fuze Data Receivers. 


during the time of flight, 
fuze burning. 

During the period of the war the Ordnance Department 
was hastening the construction of a large number of 3-inch 
antiaireraft guns of more powerful type than had ever been 
used before. When the Armistice came many units had 
been completed and they still form the principal antiair- 
craft weapons in the hands of our troops. The guns were 


mounted on both fixed and mobile carriages. We may 


dismiss the fixed carriage with the statement that it is still 
regarded as basically satisfactory for the purpose. 
changes have been made to improve the functioning and, 
this weapon is the 


as modified, present 


manufacture. 


‘THE war-time mobile weapon, the 3-inch auto trailer 


mount, M 1918, is inherently unsatisfactory in the light 
of our present re- 
quirements in the fol- 
lowing respects: It is 
unstable and therefore 
unsuitable for director 


firing; the muzzle 
velocity of 2400 ft. 
per seeond is insuf- 


ficient for fire against 
a modern high speed 
airplane; it has very 
poor cross - country 
mobility and its speed 
on improved roads is 
strictly limited. It is 
to appreciate ‘ 
the defects 


easy 
that 





and the fuze range or time of 


Minor 


standard for 





3-inch Antiaircraft Gun with Removable Liner Partially Withdrawn 
from Gun Tube. 


enumerated cannot be corrected by modifying the present 
carriage. 

The defeets and limitations just enumerated were recog 
nized soon after the war and a development program 
inaugurated. Early efforts were devoted to attempts af 
modification of the Thus, the M 1923 E 


mobile carriage consisted of the M 1918 auto trailer chassis 


1918 earriages. 


with certain improvements in levelling and in the recoil 


system and an improved outrigger arrangement giving 


greater stabilitv. Several of the new features were quite 


successful but the carriage was still sadly wanting in 
mobility. 

In 1925 and each succeeding year thereafter antiaireraft 
firing tests have been conducted under a joint Coast Artil 
lery, Air Corps and Ordnance program. In the first test, 
Fort Tilden in 1925, 


aireraft artillery and fire control then in the hands of the 


which was held at the war-time anti- 
service were used. A 
sufficiently large num- 
were 


ber of rounds 


fired to demonstrate 
conclusively how in 
adequate this war-time 
Was In com- 


high 


matériel 
batting modern 
speed — aircraft. In 
the short period since 
1925 new and radieal- 
lv different guns, ear- 
riages and fire-control 
instruments have been 
con- 


designed and 





strueted, and have 


demonstrated in three 
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Aber- 
deen Proving Ground their 


vears of firing at 


almost infinite superiority 


when compared with the 
war-time weapons. = This 
new matériel has been 


standardized and a limited 
rearmament for 
the 


augurated. 


program 
Regular Army in- 


matériel is 


new 3- 
mobile 
the 


of the new de- 


inch 


probably most im- 


portant 
velopments because of its 
all-round utility. It may 


be used in fixed defenses 


where its stability and 


rate of fire are equal to 
the best 


mount, or in 


fixed 
field 


tvpe ol 
the 
high devree ot 


added to the 


where a 
mobility is 
characteristics 
The sue 


will 


desirable 
just mentioned. 


ceeding paragraphs 





be devoted to a de-erip- 


tion of the several units 


The Standard Antiaircraft 
Director. 


ineluded = im complete 


battery installation of this new and important matériel. 
FROM a study of the gun and mount in firing and travel- 

ling positions several radical departures from previous 
W heels 
of the disk type mounting low pressure pneumatic tires of 
The 
wheel bearings are of the antifriction type and follow as 
this 


ordnance design practice are at onee apparent. 


the largest size available commercially are provided. 


closely as possible in respect standard automotive 


practice. Each axle is spring-mounted in an independent 


bogie which is in turn clamped to the frame members. 











brakes de- 
produced by 


Rear wheel 


signed and 
a company specializing in 
work are 


this kind of 


used. The center of gray 
itv has been held as near 
the 


consistent 


eround as possible 


with adequate 


These 


giving 


road clearance, 


features unite in 
the vehicle read perform- 
anee in a high degree. 
A battery of four of 
tested 
fall at 


Aberdeen Proving Ground 


these mounts was 


exhaustively last 





in an effort to determine )' 
‘ The Comparator and Distant 
the performance of the Controller. 

p > " The operator at this instru- 
chassis unde the most ment maneuvers the search- 
severe road conditions. light to follow the sound 

locator and detect the tarwet. 
Qne series of runs was 


hilly 
determine the limiting speed of towing, the performance 


ot the the 


ct ndueted over hard surtaced roads In COUNTY 1o 


brakes, ete., under conditions of high speed 


travel. Here, unfortunately, the speed of the only trucks 
available proved entirely 


the 


inadequate to develop the full 


possibilities ot fun trailer. However, on moderate 


down grades speeds of 40 mules per hour were attained 


and no serious difficulty of any description was experi 


enced, In another series of tests the mount performed 


admirably when towed at high speeds over the roughest 


unimproved roads in the proving ground area. In the 
latter case, although the truek was equipped with pneu 


matic tires, the speed was limited to what the driver 


could endure, while the brakeman on the trailer experi- 
that 


enced no serious discomfort. It is saute to conelude 


the mobility of the mount has been proved conclusively 


from the exhaustive tests conducted and that it is infinitely 


this respect to its war-time predecessor. 


superior in 





; 





4-Meter Stereoscopic Height Finder. 


Latest type of instrument employing binocular tracking, telescopes and automatic transmission system 


to director. 
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4-meter Stereoscopic Height Finder Manned. 


The importance of stability has already been mentioned 
and should be emphasized here as a feature of primary 


importance in connection with the new system of director 


firing. The following factors unite in determining the 


stability characteristies of a earrige: long recoil, low center 


of gravity and long outriggers. These are the essentials 


although they might very properly be expressed in another 


way in the language of an ordnance designer. Perhaps 
the most striking feature of the new carriage when viewed 
in the firing position is the extreme length of the outriggers. 
To forestall any possible criticism in this respect it should 
be stated at the outset that this length is based on a well 
known principle of mechanics and is in no way dispro- 
portionate. Each outrigger is hinged in two places and 
In travelling posi- 
folded 


and rest on the main sections which are in turn clamped 


pivoted in the main earriage pedestal. 
tion the intermediate and outer sections are over 
to the wheel bogies forming the main longitudinal members 
of the chassis. The handling of the outriggers is greatly 
facilitated by use of aluminum alloy construction through- 
out. Two jacks, located on the transvere axis of the 
chassis, are used for raising and lowering the mount in 
going in or out of firing position. The recoil mechanism 
is of the hydropneumatie type giving long recoil with mini 
mum weight. Rustless allovs are used to the 
maximum extent in its construction with a view 
to eliminating, in so far as possible, deteriora- 
tion in storage. The same type of construction 
is employed in the two pneumatie equilibrators 
used to balance the muzzle preponderance of 
the gun. To appreciate the full effect of these 
features let us turn again to the war-time model 
1918 earriage which is so unstable that it must 
be bolted to permanently emplaced conerete 
blocks for use in director firing. 

Other features of the 
be mentioned in passing are a levelling mech- 


sarriage which might 
anism by means of which the top carriage 
ean be accurately levelled in two dimensions 
simultaneously; a folding platform supported 
by the outriggers and of sufficient area to pro- 
vide ample working space for the gun crew; 
and elevating and traversing gears employing 
Experience 


antifriction bearings throughout. 





has demonstrated that hand tools are decidedly 
perishable articles of battery equipment, and 
when most needed are generally found missing. 
With this fact in mind the earriage was designed 
with a view to the minimum use of hand tools 
Thus 


the earriage can be emplaced, or the reverse, 


in the reeurring maneuvering operations. 


wheels ean be changed, ete., with the use of no 
hand implements other than a stone for tighten- 
ing or loosening wind nuts, wedges or pins. 
Incidentally all loose pieces are fastened to 
the earriage with chains. 

A TARGET moving at the speed of an air- 
: plane has a wide range of possible maneuver 
during the time of flight of the projectile. An 
airplane moving at 100 miles per hour, for ex- 
ample, will travel nearly 1500 feet during the 
interval corresponding to the time of flight at 
midrange of the 3-inech antiaircraft gun. It is at 
apparent from this fact that any reduction made in the time 


once 


of flight will be reflected in a corresponding increase in the 


efficiency of the antiaireraft fire. This has led to the 


adoption of a gun of high muzzle velocity. The rapid 
firing of these high velocity guns has given rise to a very 
serious problem in the rapid erosion of the gun tubes. 
When we consider that the accuracy life of the gun is 
limited at most to a very few hours of firing at the con 
clusion of which it would, under previous practice, have 
had to be withdrawn from action and returned to an arsenal 
for retubing, the seriousness of the problem is readily ap 
parent. To take care of this rapid wear and to obviate the 
necessity for withdrawing the guns from action for an 
been 
The 


liner is, as the name suggests, an inner tube of thin section 


extended period, the loose, or removable liner has 


developed, and adopted as standard for this matériel. 
battery 


and moderate weight which can be replaced by 


personnel in the field. This operation can be accomplished 
and the gun restored to its former effectiveness in about 
fifteen minutes without the use of any special tools or equip- 
The cost of the liner is a fraction of the 


ment whatever. 


cost of @ new gun. 


Another interesting feature of the gun is the semiauto 





Battery Commander’s Observation Instrument. 
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matic breech mechanism which opens the block automat- 


ically after the round is fired and ejects the empty shell 
case. When the new round is inserted in the chamber the 
block closes, locks in position and is ready for the next 
shot. This mechanism makes it possible to attain a sus- 


tained rate of fire of about 25 shots per minute as com- 
pared with 12 or 15 shots per minute using the hand- 
operated block of the war-time gun. 

The mount is equipped with the recently perfected con- 
tinuous-type fuze setter, generally regarded as one of the 
greatest improvements in antiaireraft fire-control devices 


) 


yet devised. It permits the setting of a maximum of 27 


fuzes per minute in accordance with data being continuously 








‘T HE annual antiaircraft exercises held during the past 


four years have demonstrated quite convineingly the 
superiority of the indirect, or so-called Case III method, 
of fire control. The Coast Artillery has recommended the 
general adoption of this system, which carries with it the 
elimination of all sighting apparatus from the gun ear- 
riage. Before deseribing this new method it will be of 
interest, by way of contrast, to mention briefly the prin- 
cipal features of the Case I system which it replaces, and 
which will continue to be used until the new types of fire 
control equipment are available in sufficient quantity for 
the rearming of our forces. 


In the Case I, or war-time system, the gun was equip- 


al 
“ nat - 


ences 


’ 
~ ae ad 
aed 


- 


Instrument Trailer with New Ordnance Department Director in Position. 


received from the fire-control director. In operation the 
instrument is practically foolproof; one operator inserts a 
projectile into the bell-mouth opening where it is auto- 
matically locked in position and cannot be withdrawn before 
the fuze is properly set; a second operator by means of a 
handwheel continuously matches two pointers and in so 
doing maintains the proper fuze range in the fuze setter, 
a third turns a crank through two complete revolu 
the set. It the 


proper figure, as that figure changes, as long as it remains 


while 


tions and fuze is continues to be eut to 


in the instrument. This type of fuze setter decreases the 
dead time—by that I mean the time interval between the 
computation of data and the firing of the gun on those 
data—and reduces the percentage of erratic settings to a 
fraction of one per cent. The continuous type fuze setter 
is strictly a post-war development. 

The following items of Ordnance issue, in addition to 
the gun and mount, are included in the equipment of an 
antiaircraft battery: instrument trailer, fire-control director, 
height finder, antiaircraft battery commander's observation 
fuze setter, sound loeator and 


instrument, continuous 


aeoustie corrector. The arrangement of the several com 


ponents in the firing position is shown schematically in an 


accompanying illustration which appears on page 308. 


ped with a sighting system embodying a telescope by means 
of which the gun pointer observed and tracked the target, 
and a mechanism for setting the gun in advance of the line 
of collimation of the telescope by the amount of the lateral 
and vertical deflections corresponding to the travel of the 
airplane during the time of flight. These data were com 
puted through the agency of several independent instru 
ments, including a two-station altimeter system, an R. A. 
corrector and a wind and parallax computer. The several 
instruments performed related and dependent functions, 
and involved in their operation the reading of scales, ref 
erence to graphical charts, and the telephoning of data 
between instruments. They were altogether slow, inac- 
No provision was made 


ballistie 


curate and highly unsatisfactory. 


for any of the very necessary corrections, ex 


cept wind. 

In the Case III system of fire control the gun carriage 
sighting is replaced by three data receivers which record 
continuously the future azimuth, elevation and fuze range 
of the 


mission system from the director. 


target, received over an automatic electric trans 


Each receiver is provided 
with two pointers moving over concentrie scales, one of 
which displays the data from the director and the other 


the corresponding position of the gun. The gunners have 
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only to keep the gun continuously laid on the future pre- 
dicted position of the target by matching pointers. The 
altitude of the target is read intermittently by a self- 
contained height finder and transmitted automatically to 
the director which computes the future position of the 
target in space. Thus, in our system the functions of sev- 
eral instruments have been consolidated, automatic trans- 
mission systems have replaced the many telephone lines, 
the difficult operation of keeping the sight of a firing gun 
on the target has given 

the 


operation 


way to purely 
mechanical 


of matching pointers, 


and the aceuracy of 
the several — instru- 
ments has been very 


materially inereased. 
To sum up, the prin- 
cipal advantages of 
the new system are as 
follows: 

l. Reduction of the 
(time in- 


dead time 


terval between com- 
putation of data and 
laving of gun on those 
data) ; 

2. No seales to read; 
hence no errors in set- 
ting or reading scales; 


3. Data is eontinu- 


ous and not intermit- 
tent, therefore, each 
shot is fired on more accurate data; 


1, The rate of fire is increased; 


5. Less training of personnel required. 


THE antiaireraft director may be regarded as the heart 

of the antiaircraft fire-control system. It is essentially 
& supereomputing machine which automatically and con- 
tinuously observes the target and computes its future posi- 
tion in space. All factors which in any way influence the 
flight of the projectile, such as wind, atmospheric tempera- 
ture and pressure, variations in the muzzle velocity from 
normal, and drift are corrected for automatically within 
the instrument. Effort has been made in the design of this 
instrument to eliminate to the greatest possible extent the 
personnel factor, and to make the various operations as 
nearly mechanical as possible. Thus, in the latest directors 
it is unnecessary to read on one seale and set on another, 
there are no charts to refer to and the essential operations 
are confined to the simple act of matching pointers moving 
over concentrie dials. 

The Ordnance Department has tested the most promising 
types of directors procurable abroad and in addition has 
been engaged in the development of a director differing 
radically from these other instruments. In the latter instru- 
ment effort has been made to accomplish a theoretically 
exact solution of the antiaireraft problem. Many original 
and desirable features are included, and it is confidently 
expected that when completed it will be the most valuable 
Two pilots have been 


instrument of its kind in existence. 


The Sound Locator with Horns Mounted and Ready for Action. 





constructed and tested with increasingly satisfactory re- 
It is believed that the development will be completed 
the the this 


calendar year. Pending the completion of this program 


sults. 


and director standardized before end of 


we have adopted a very satisfactory instrument of foreign 


design as standard for manufacture. 

Two general classes of height finders have been tested; 
the stereoscopic and the coincidence type. The stereoscopie 
instrument operates on the principle of stereoscopic vision, 
the 


in other words, 


organic faculty 
the 


whieh 


pos- 
sessed by norma! 
individual per 
him to see in 
This 


is derived 


mits 
faculty 
the 


two 


depth. 
from 
spacing of the 
eves and is in a way 
equivalent to range 


finding systems em 
ploying two observing 
stations at the ends of 
a measured base line, 
the intersection ol 
whose plotted lines ot 
observation determines 
the the ob 


jective, In 


range ot 
the stere 
os¢opie instrument, 
the normal base line 
between the eyes is in 


effect 





Se ae ” ae v5 


increased to the 
the 


locate an 


distance between 


two objectives thus enabling the operator to 
actual object at a considerable distance with respect to a 
known distance within the optical system of the instru 
The coincidence type height finder makes use ot 
Both 


and by 


ment. 


the familiar split image principle. types measure 


means of a me- 
the 


The stereoscopic instrument POssesses 


slant range and angular height 


chanical and optical mechanism solve right-angled 
triangle for altitude. 
the unique advantage of being able to permit of sensing the 
bursts as over or short of the target, and in addition appears 
For 


these reasons the Coast Artillery has recommended adoption 


to give greater accuracy for the same length of base. 


of the stereoscopic principle. An automatie electrieal svstem 
is provided for transmitting the altitudes read by the height 
Let to the war-time 


the 


finder to the direetor. us again turn 


matériel for purposes of comparison. Here we find 
two station altimeter system employing two instruments at 
the end of a base line, each observing the target (let us 
hope the same target) and telephoning an angular height 
reading to a central station for computation of the result 
ing altitude. This system is cumbersome, inaceurate and 
utterly inadequate to meet the conditions of modern warfare. 
T is very necessary that the battery commander be pro 

vided with a satisfactory instrument for observing the 
effect of the fire on the target. It is equally necessary that 
he be able to leave the instrument at intervals to supervise 
the the the 


The importance of the time factor will be appreciated when 


work of fire-control section and gun crews. 
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we consider that the duration of the firing will be measured 
by seconds, that the battery is firing at a rate of 100 rounds 
per minute, and that constant adjustment of fire will be 
required to meet the probable maneuvers of the airplane. 
The new battery commander's observation instrument has 
been designed with a view to providing that officer with a 
means for observing, at any instant, the effect of the fire 
on the target. It consists, essentially, of two telescopes 
permanently joined with optical axes parallel; the first, a 
instru- 


small finding 


ment used by — the 


tracker, and the see- 


ond, a larger, dual 


power instrument of 
wide field for the bat- 
tery commander. By 
this arrangement no 
time is lost in getting 
on the target, and the 
dual power feature 
permits a clear view 
of the 


target under 


changing range and 


atmospherie ¢ondi- 


The 


tages of this telescope 


tions. advan- 


as compared with the 
old stvle azimuth in- 


strument are ap- 


parent, It is ¢on- 


sidered oan essential 


part of the modern = antiaircraft fire-control system. 


Alternating current power is required for operation of 


the automatic transmission systems, instrument lighting, 


ete. It is important that the souree of power be unfailing 
and not dependent on any possible commercial installations. 


To fill this need a portable generating unit has been pro 


vided consisting of two gas-electric generators supplying 


direct current to a large capacity storage battery which 
in turn furnishes power for the operation of a small rotary 


converter delivering alternating current at the desired 


voltage. This equipment is permanently mounted on a 


special vehicle called the instrument trailer. This trailer 
transports all the fire-control equipment of the battery and 
certain special matériel pertaining to the office of the 
battery commander. This vehicle has been designed with 


# view to maximum interchangeability with the chassis of 
Thus, the 


and many other parts of the running gear are identical in 


the mobile gun carriage. wheels, tires, brakes 


the two vehicles and the problem of spare part supply is 


correspondingly simplified. Water-tight and dust-proof 
boxes are provided for each of the instruments comprising 
the load. These with the pneumatic tires should eliminate 
the transportation difficulties experienced under the old 
system where the instrument containers were piled hap 


hazard in the body of a solid-tired truck or transport wagon. 


THE 


presents new problems and requires additional apparatus. 


detection of airplanes from the ground at night 


lo locate airplanes flying at high speeds in the dark ap- 
the 


Indeed experience has demonstrated that it is 


pears at first thought to be a problem ineapable of 


solution. 


practically impossible to locate an airplane with a seareh 








Sound Locator Trailer with Horns Dismounted and Locked in 
Traveling Position. 


light unaided by direction-finding equipment superior to the 
human ear, 


this 


The sound loeator has been developed to fill 


need. Crude listening devices were used during the 


war in the antiaireraft defense of Paris and other important 
not 


localities, but this war-time development did 


progress 


to the point where equipment of any particular value was 


produeed, The present type sound locator mav be con 
sidered to be strictly a post-war development. 
A briet deseription of the principles underlying the cor 


struction of the sound 


locator will be of in 
terest. Sound is a 
vibratory disturbance 
in the atmosphere, or 
where- 


other medium, 


in a pressure wave Is 
set up travelling from 
the sound souree in al! 
directions at the rate 


of about 1100 ft. per 


second. This sound 
arrives al a 


head 


wave 


listener's and 


unless he is looking in 
the direction of emis 
sion, it will imping 
upon the diaphragm 


ot one ear a traction 


ol il 


than upon that of the 


second sooner 


other ear. The result 


ing sensations transmitted to the brain are there analysed 


by point of time with the result that the binaural instinet 
angle 


tells the listener that the sound souree is at a certain 


to the right or left. If now the listener turns his head the 


proper amount, the sound wave strikes both ears simul 
taneously and is analyzed as coming from the front. This 
ability of the ears and brain to determine direction 
acoustically is called the binaural sense; the effeet of the 


sound wave on the ears is called the binaural phase effect. 
It is evident that if the ears were separated by a greater 
distance, the difference in time of a sound wave striking one 


diaphragm over that of the other would be increased and 
the binaural sense would be sharpened. That is exaetly 
locator; two large 


what is accomplished by using a sound 


horns separated by a distance, perhaps twenty times that 


of the ears, are supported always parallel to each other 


with their small end terminating at the ears. The sound 


wave entering both horns travels through each independ 


ently until it strikes the ear diaphragms at different in 
stants. The binaural sense immediately tells which way th 
par of horns must be swung in order to compensate for 


the time, or “phase,” difference. The listener aims to reduce 


the phase difference to zero when his ears will receive the 


sound impulse “in phase” and the horns will be pointed 
at the souree of sound. The direction, either azimuth o1 
elevation or both, can then be read from a seale graduate 


in degrees. In addition to sharpening the »! e etiect 


horns, by virtue of their construction act re 


and amplify the sound. 


Since sound maintains its direction att eal 


the airplane exhaust or noise of the 


souree, In this case 


propellor, and since the airplane moves a considerable dl 
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tance during the time required for travel of the sound to 
the listening 
give us a fictitious direction. 


horns, it is evident that the apparatus will 
To correct this difficulty an 
acoustic corrector is provided which computes the travel of 
the airplane during the time of flight of the sound and adds 
this value to the reading of the sound locator to give us the 


true present position of the target. The sound locator and 


acoustic corrector are mounted on a pneumatie-tired trailer 


The de- 


designed for towing behind the searchlight truck. 
velopment of searehlights is 
a funetion of the Corps of 
Engineers. This work has 


been carried forward very 
ably to give us at the pres- 
ent time an _ instrument 
greatly superior to its war- 
time predecessor. The new 
60-inch light 


illuminate an airplane tar- 


mobile will 


get at a range of about 5 


miles under normal atmos- 
pherie conditions, and at a 
considerably greater range 
when conditions are perfect. 
A pneumatic-tired truck is 
for 


provided transporting 


the searchlight and towing 
the 


A generator of 


sound loeator trailer. 
sufficient 
capacity to supply the neces- 


sary current for the seareh- 





terrestrial firing. Thus, the present director could be readily 
modified for this purpose, and would be extremely valuable 
for fire at moving objects on the ground, such as tanks; the 
height finder is equally suitable for use as a range finder, 
while the sound locators are now undergoing test with a 


view to use in connection with terrestrial sound ranging. 


| HAVE stated that our antiaireraft forces, are for the 


most part equipped with war-time guns and fire control 


Included in our forees, and 
forming a very important 


part thereof, are a number 
of active National Guard 
organizations. The econdi- 


tions under which the train- 
ing of these units is earried 
on are peculiar and worthy 
of special note in connec- 
tion with the new types of 
matériel. The personnel of 
these organizations are, of 
engaged in civil 
the 


and with the exception of a 


eourse, 


pursuits during day, 


few days of field duty each 


year, must receive their 


military training indoors 
It would 
dif 


entirely im 


and at night. 


seem at first thought 
ficult, if 


practicable, to 


not 
conduct a 


et ond RES Cae A Late Model of the 60-inch Antiaircraft Searchlight satisfactory drill under 
is mounted as an integral Developed by the U. S. Corps of Engineers. these conditions, and sueh is 
part of the truck chassis. indeed the ease with the 

The sound locator and searchlight are connected by present equipment. The new matériel, on the other hand, 
means of automatic electric transmission systems to a cen is very well adapted to indoor training. The essential 


tral control station or comparator in such manner as to 
show at the comparator both the azimuth and elevation 
laying of the two instruments. These values are displayed 
by pointers moving over concentric dials. The searchlight 
may be traversed or elevated by means of a distant con 
troller located at the comparator, and by matching pointers 
is made to follow the sound loeator. The general arrange- 
ment of the three instruments in action is shown in the 
illustration on the opposite page. 


WHILE this article has the primary object of discussing 

the new matériel from the antiaircraft standpoint, it 
will be of interest to point out that the requirements for a 
divisional field artillery carriage are in many respects 
identical, and that a 3-inch antiaireraft mount might well be 
used for this purpose should the need arise. This is di 
rectly in aceord with the recommendations of the Caliber 
Board convened by the War Department soon after the 
Armistice to lay down a program for post-war artillery 
development. This Board recommended, in effect, that all 
new field artillery weapons be designed with a view to 
possible antiaireraft use. The 3-inch antiaireraft mount 
is superior to the divisional gun in respect to speed on 
improved roads, stability and fire power. Its mobility in 
The 


antiaireraft fire-control equipment could easily be adapted to 


the field is only slightly inferior to the field carriage. 





maneuvering operations, in connection with the mount, 
such as going from traveling to firing position and the 
reverse, leveling, elevating and traversing in accordance 
with data displayed on the gun receivers and simulated 
loading and firing can be accomplished as well indoors as 
out. The new director is so arranged that it is possible 
through the ageney of special indicator dials, to elevate the 
telescopes and traverse the director at a predetermined rate 
corresponding to the travel of an airplane at the desired 
distance from the battery. The other operators at the 


director perform purely mechanical functions, such as 


matching pointers. The height finder and sound locator 
may be set up and maneuvered indoors, while special indoor 
training instruments are provided for the stereoscopic ob- 
server and the sound locator listeners. In other words, it 
is perfectly possible to train an organization to a high state 
of proficiency in an armory, or under any conditions where 


an airplane target is not available. 


| HAVE endeavored to point out in the foregoing para 

graphs the importance of stability, mobility, maneuver 
ability and fire power in the mobile antiaireraft gun car 
riage. I am convinced that the efficiency of the new equip 
ment measured by the old may be expressed conservatively 
in the ratio of five to one, and that it is at least the equa! 
of that known to be possessed by foreign 


any power. 
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Educational Orders for Munitions 





The Facts of the Case as Presented to Congress 


Part I: Statement 


of Ernest T. Trigg* 





M* CHAIRMAN, the 
men who are here to 


WE begin in this issue 


present to you on of leading American 
vhalf of the national 
chamber the need for edu- 

ves, 70th C ex 
eational orders in connee- sentatives, th Congress, 
tion with the country’s (H. R. 450) to provide 


Committee on Military Affairs, U.S. House of Re pre- 


arsenals 


itv ot Government 


publication of statements for the manufacture of these 


j achi ss is sm ‘oO yared 
manufacture rs helore the machine l mall ‘ mpar a 


with the volume required in 


time of war. In order that 


ond Sessi il] ; , , : 
vnd Session, on a Bi industrial enterprise may in 


for Educational Orders to times of peace become famil- 


planning for industrial pre- Manufacturers by the War Department. The hear- lar with munitions manu- 
paredness, are manufaetur- ings before the Committee began January 11, 1929. facture and be prepared to 
ers who have had a wide do its part in war produe 
i : Edueational orders are sueh a_vital part of our 4 PS ; 
experience both with the tion, it is essential that the 
: > Fv . stra yr , PSS 8 f] 8 ; ’ : > 
production of munitions in Industrial Preparedness plans and the statements in National Defense Act should 
war times and with the their favor are so convincing that, in the opinion of he so amended as to permit 
peace-time planning for the Editors, the matters presented at the hearings the Secretary of War to 
munitions production in wsiuenel the fallest comsbireation Ta this aual the place with industries orders 
the event of another emer- Nao = of an edueational character 
ae : principal statements hefore the Committee will be , : 5 
gency. They have been in- for equipment, munitions, 
2 = publishe d se rially in these pages. . , * 
vited to come here by the and ACECeSSOrIes. In this 


president of the Chamber of 
of the United 





Commeree 


PHeE Epirors. manner only can commereial 





econeerns obtain familiarity 





States to give vou the benetit 

of their experience with the practical manufacturing prob- 
lems involved in getting a commercial plant imto war 
production. 

Edueational orders, such as are proposed in this bill 
(H. R. 450), are simply a common-sense means of assisting 
manufacturers to solve these practical problems in peace 
time rather than waiting until war time, when each day's 
delay in the production of the material needed by the 
country’s military forces is costly, when a few months’ 
delay may result in disaster. 

Edueational orders are not designed to be, nor will they 
be, a profitable source of new business to American industry. 
Far from it. Certainly these manufacturers and the Cham- 
ot of the States in the 


slightest interested in sueh orders as a souree of new busi- 


ber Commerce United are not 


ness. We are interested in them from the viewpoint of 


national defense. 

While of little significance commercially, these proposed 
educational orders are, in the judgment of American busi- 
ness men, of profound and far-reaching significance from 
the viewpoint of bringing the defense of our country abreast 
with the industrial era in which we live. 
in- 


The Chamber of Commerce of the United States is 


terested in edueational orders as an essential element. in 


planning for the Nation’s defense, as a result of the action 
taken by 


meeting in May, 1928. 


its constituent members at the chamber’s annual 
At 


from member organizations adopted the following resolu- 


that annual meetine delegates 


tion: 
“Modern war is a war of machines and requires these 
machines in numbers heretofore undreamed of. The capae- 


Philadelphia, Pa. 
United States 


of John 
Committee 
of Commerce, 


Lucas and Company, 
on National Defense, 


*President 
Chairman, 
Chamber 


with war requirements and 
have their place in industrial war plans of the War De 
partment.” 

As you gentlemen know, the Chamber of Commerce of 
the United States is a federation of business men’s organiza 
tions; that is, of chambers of commerce and trade associa- 
tions. At the present time nearly 1,700 such organizations, 
representing business interests in hundreds of cities through- 
out the country and in practically every line of industry in 
These 


It is their action, 


commeree, are in its membership. organization 
members are the United States Chamber. 
taken either through the votes of delegates at an annual 
meeting or through votes on a referendum, and their action 
alone, which commits the chamber to the principles and 
policies which it advoeates. 

We have been asked to present to you on behalf of the 
national chamber the reasons why the chamber advocates 
National Defense 


amending the Act so as to permit the 


Secretary of War to place with industries orders of an 
educational character for equipment, munitions, and acces 
relation of educational 
it, 
who will give you the important practical 
this 


sories. I will outline the ceneral 


orders to national defense, as we see to be followed by 
my associates, 
ot 


experience, 


aspects relationship drawn from their own 


‘THE World War taught us one outstanding lesson in 

national defense—the ultimate battlefield where rests the 
final decision is the factory. Unless we have the facilities 
and know how to equip without loss of time a modern 
military foree, in which the use of improved mechanical 
devices for firing and for the transport and protection of 
men is rapidly becoming more and more important, we are 


as helpless in face of a well-organized attack as knights 
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on horseback in face of gunfire. To be prepared to raise 
and train a large army of men willing and eager to defend 
their country, and not to be prepared to place at their 
disposal the modern munitions and equipment they must 
have for an even break in battle is not to be prepared. 
It is as futile as it would be to build warships without 
runs, Waiting until an emergency arose, not to make the 
cuns, but to learn how to make them. 

In the report of the War Industries Board, published 
after the war, appears this significant statement: 

“The prime characteristic of this war was the extent to 
which it involved the material resources of the participating 
nations. As attention was turned to immediate prepara- 
tions it was soon felt that the problem of supplies was going 
difficulties of the 


character.” 


to involve most far-reaching and im- 
portant 

We start, then, with the premise that industrial prepared 
ness is a basie factor in any sound policy of national de- 
fense. By industrial preparedness we mean the planning 
ahead of time for the required supplies and munitions, and 
the training ahead of time of the managers and workers of 
that 


producing war material with a maximum rapidity. 


factories so when called upon they can begin 


our 


W hat 


are we doing to plan ahead of time for the required sup- 


Let us look at that proposition for a moment. 


plies and munitions? 

Through the National Defense Act Congress has placed 
the Assistant 
this planning work. 


War responsibility for 
the 


upon Secretary ot 


There has been worked out by 
proper authorities in the Army a basic mobilization plan 
caleulated on a war of major effort. With this mobilization 
of man power in mind, the supply branches of the Army 
that is, Quartermaster, Ordnance, Air Corps, Engineers, 
Signal Corps, Chemical Warfare Service, and Medical De- 
partment—have figured out their requirements. 

This planning has been earried a step further. Through 
14 procurement districts these requirements have been 
allocated to factories, including Government arsenals, eapa- 
ble of filling them in time of war. 

This planning has been carried still further than that. 
When a commercial plant accepts a schedule of produe- 
tion in case of war it is given specifications and manu 
facturing information. This is called the faetory plan. 
Such plans involve not only the specifications and often 
detailed drawings showing the design of the thing to be 
produced, but required changes in the factory’s layout and 
machinery. 

All of this planning is on paper. It is necessary and it 


is good as far as it goes. 
Now, what are we doing to train ahead of time the man- 

agers and workers of our factories so that when called 
upon they can begin producing war material with a maxi 
? This is the our industrial 


Let us look at it a When 


we will see the important need for educational orders. 


mum rapidity weak spot in 


preparedness. moment. we do 

There are certain things which the Army and Navy need 
in war time for the production of which no previous train- 
the of the 


iactories is required, 


ing on part managers and workers in our 


These are commereial articles, such 
as shoes, clothing, and so forth. 


There are other things which the military foree needs 


Ordnanee, of 


which commercially. 


not 


are produced 





course, for instance, rifles and artillery and their ammuni- 
tion, is the outstanding example. 
We this 


operated munitions industry, as do some of the countries 


do not have in country any large privately 


of Europe. Our Government arsenals have a maximum 


capacity to produce only from one-half of 1 per cent to 
5 per cent of the total requirements in time of war of the 
various articles of ordnance equipment. For many indis- 
pensable articles, therefore, we must rely in war time upon 
commercial plants which have no experience in peace time 
with their production, 

These factories not only lack experience ; they also lack 
the necessary dies, Jigs, and fixtures to produce these non 
commercial but indispensable munitions and equipment, 
The outstanding problem of industrial preparedness is how 
to provide commercial factories capable of conversion to 
this specialized kind of war production with the minimum 
personnel essential to keep the art of 
the 


essential to insure a rapid conversion from ordinary peace 


training of manu- 


facture alive and with minimum equipment of toois 


time to war-time production. 
In 1922 the Secretary of 


this problem. 


War suggested a solution to 


His plan was “to give annually to a few 
private plants educational orders for small amounts of 
selected types of munitions which would serve the reten- 
small nucleus of men capable 


tion by such plants of a 


of producing these types.” He contemplated a distribu- 


tion of these educational orders which would give some 
experience to as many different plants as conditions permit. 

Nothing was done with this suggestion, probably because 
the accumulation of large quantities of war material dur- 
ing the recent war made the matter seem to be not pressing. 
In the meantime, more than ten years have now elapsed 
since the war. 

Our surplus war material, particularly ammunition, is 
rapidly being used up or becoming deteriorated, and most 
of our surplus equipment is practically obsolete. During 
this period on account of this surplus our commercial fae- 
tories have manufactured practically no ordnance equip- 
ment or other specialized munitions. Practically all of 
them have serapped tools for this purpose which they had 
In case of other articles, 


during the war. improvements 


in them would make new tools necessary anyway. Trained 
the this kind of 


facture have been seattered. Truly not a happy situation 


workers who understood art of manu- 


to contemplate if we take industrial preparedness seriously 


as a basic element in any sound national policy of defense. 


\W HAT is needed is some direct and common sense method 

to create and maintain in our industrial plants a know! 
edge and experience with the art of manufacturing special- 
Each such plant would necessarily have 


ized munitions. 


on hand a complete set of dies, jigs, fixtures, and gages, 


which in times of emergency could be used as a pattern for 


the rapid production of additional sets. Each such plant 


would have a personnel who had learned to iron out manu 


facturing difficulties in time and who in time of 


peace 


emergency could serve as the nucleus for the rapid train 


ing of additional workers. 


Seeretary of War Davis has also suggested education 
orders as a practical and economical method of accor ipl 
ing this purpose. This suggestion has appealed to the bu 
ness men of the country, who have become increasing ly 
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familiar with the peace-time problems of industrial pre- 
paredness as a result of their coOperation with the As- 
sistant Secretary of War in the procurement planning work 
his office is carrying on. 

What is needed is action on the part of Congress which 
will give the Secretary of War sufficient discretion to place 
orders with the requirements of industrial preparedness in 
mind. This bill (H. R. 450), which your chairman, Mr. 
Morin, has introduced, does that. 

As the matter now stands section 5 (a) of the National 
Defense Act requires the Secretary of War “to cause to be 
manufactured or produced at Government arsenals or Gov- 
ernment-owned factories all such supplies or articles needed 
by the War Department as said arsenals or Government- 
owned factories are capable of manufacturing or producing 
upon an economical basis.” 

In practice this means that orders for articles of ordnance 
must in most cases be given to the arsenals, because the 
arsenals, on account of their familiarity with such manu- 
facture and their suitable equipment, can do the work 
cheaper than a commercial plant. 


RELIEVING the Secretary of War of this requirement 
and authorizing him to place educational orders does 
not mean that arsenals as centers of munitions manufacture 
will be interfered with. The War Department will keep at 
all times a force of trained and skilled workmen at these 
arsenals to keep alive there the art of manufacture and to 
maintain the arsenals intact ready to receive the full load 
which has been allocated to them for war production. 
What the country needs to be prepared industrially is addi- 
tional units of such manufacture in our commercial plants. 
In addition to the limitations placed on the Secretary 
of War by section 5 (a) of the National Defense Act, 
there is another law which interferes with the placing of 
educational orders. This is section 3709, Revised Statutes, 
which reads: 

“All purchases and contracts for supplies or services in 
any of the departments of the Government, except for 
personal services, shall be made by advertising a sufficient 
time previously for proposals respecting the same, when 
the public exigencies do not require the immediate delivery 
of the articles or performance of the service * * *.” 

In connection with this statute the Secretary of War has 
preseribed : 

“Except in rare cases, when the United States elects to 
exercise the right to reject proposals, awards will be made 
to the lowest responsible bidder, provided that his bid is 
reasonable and that it is in the interest of the Govern- 
ment to accept it.” 

This requirement of eompetitive bidding for all supplies 
to be obtained from commercial sources and then awarding 
the contract to the lowest bidder places a serious limitation 
on the Secretary of War in carrying out the purpose of 
educational orders, which is to see to it that the country is 
industrially prepared. 

For example, let us assume that the Ordnance Depart- 
ment advertised for certain munitions to be manufactured 
by commercial plants in the hope that such an order 
would operate to better equip such a plant for war produc- 
tion. What would happen? It is entirely likely that the 
lowest bidder might be some plant to which no war orders 
had been allocated, a plant which was in no way equipped 





or suitable for war production and a plant which bid very 
low merely to carry their overhead during a period of in- 
action or depression. Attempting to place educational 
orders under such cireumstanees is like taking a shot in the 
dark. What the country’s plans for industrial prepared- 
ness need is a discretion on the part of the War Depart- 
ment to place orders which will educate those responsible 
commercial factories on which the country must depend in 
event of war. 

The bill on which these hearing are being held is designed 
to overcome these legal restrictions to which I have just 
referred by permitting the placing of educational orders 
with such responsible commercial plants. 


Cavalry and Infantry Organizations to Be Motorized 
LJPON the recommendation of the Chief of Cavalry, 
Herbert B. 
War has directed the Commanding General, Third Corps 
Fred W. 
Sladen, to organize the First Platoon, Troop A, Second 


Major General Crosby, the Secretary of 


Area, Baltimore, Maryland, Major General 
Armored Car Squadron (provisional), at Fort Myer, Vir- 
ginia. This platoon will consist of two officers and thirty- 
four enlisted men. The platoon is being organized in order 
that it may conduct the recently authorized field tests to 
determine the suitability of modified Christie tanks for use 
by the Cavalry as armored cars. As the Christie armored 
ear also will be tested for possible use with the Experi- 
Fort 


desired 


Mechanized Foree, whieh will assemble at 


Wood, 


initially to organize the platoon at a station near that post, 


mental 
Leonard Maryland, this summer, it was 
such as Fort Myer, Virginia. 

This organization will be the second armored car unit of 
the Army, the First Armored Car Troop having been or- 
ganized at Fort Myer, Virginia, the early part of last year. 
During the past summer it participated in the summer 
training of the Experimental Mechanized Force at Fort 
Leonard Wood, upon the completion of which it was sent 
to Fort Bliss, Texas, where, after a march of 2,000 miles, 
it joined the First Cavalry Division for permanent station. 

While 
motorized, the Thirty-fourth Infantry at Fort Eustis, Vir- 


several infantry regiments now are partially 
ginia, will be the first to have all its personnel, ammunition, 
weapons and supplies carried by motor vehicles. Instrue- 
tions for the first steps in the motorization of this regi- 
ment were issued in May, 1928, but the completion of the 
project has awaited determination by test as to the re- 
quired quality and types of certain vehicles. It now has 
been directed that the motorization be completed by June 
30, 1929. 

It is contemplated that the transportation of the person- 
nel of the rifle companies will consist of the standard 3-ton 
trucks of Class B, stock. Vehicles 


cross-country travel will be furnished for reconnaissance 


now in suitable for 
purposes; to carry the personnel, ammunition and weapons 
of the machine gun and headquarters companies; and for 
transportation of the supplies and ammunition of field and 
It will be necessary to purchase some of 
Suitable 
the vehicles developed in recent years, consisting of light 


combat trains. 


this class of transportation. for such use are 


cross-country cars; 34-ton trucks of a four-wheel type with 
a two-wheel drive and a six-wheel type with a four-wheel 
drive and 1!5-ton trucks with a four-wheel drive. 
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McFarland’s Ordnance and Gunnery 


A Review of a New Treatise on Military Armament 
By R. H. Somers* 


HE advent of a 
Ordnance 


new 

treatise on 
and Gunnery! is a matter 
of importance, not merely to 
the United States 


Academy, for 


cadets at 
Military 
whom a series of such texts 
have been prepared over a 
period of many years, but 
also to the Army at large 
and to all others who have 
an interest in the subject. 
At any given time, the cur- 
rent Ordnance and Gunnery 
constitutes the nearest ap- 
proach there is to a general 
encyclopedia of the ord- 
nance in use by the U. 8. 
Army at that time, and the 
general engineering prin 
ciples upon which this ma- 


terial is built. As sueh, the 


volume has a mueh wider 
field than that for which 
primarily it has been pre- 


pared; and, ultimately when 
superseded by a later text, 
it takes its place as a valu 
able repository of historical 
information. 

The 


present text 1s the youngest 


series of whieh the 


member now embraces a 


total of six, covering the 


matter of Army ordnance from the period of the Civil 


War until the present, as follows: Benton, 1861; Met 
ealfe, 1889; Brutf, 1896; Lissak, 1907; Tschappat, 1917; 
MeFarland, 1929. 


It requires no labored argument to show that the period 
since the publication of Colonel Tschappat’s work, embrae- 
ing as it does the later part of the World War, has been 
the most active period in the development of ordnance since 
the beginning of time. The task therefore imposed upon 
MeFarland has 


hand, he has had to inelude in this text some mention, how- 


Colonel been a double one. On the one 


ever brief, of every important piece of modern ordnanee, 
and every important ordnance activity. On the other, he 


has had to compress his material into a volume which 


could be covered by cadets at the Military Academy in the 
time placed at their disposal for this purpose in a eurrie- 
ulum which itself represents a compromise between the 


constantly deepening and broadening mental equipment 


Massa- 
Major 


Science and Tactics, 
Mass. 


*Assistant Professor, Military 
chusetts Institute of Technology, Cambridge, 
Ordnance Department, U. S. A. 








Lieut. Col. Earl McFarland. 
Professor of Ordnance and Gunnery, 
U. S. Military Academy, West Point, N. Y. 


needed by the well rounded 
Army officer and the limita 
imposed by 


tions nature 


upon the mental training 
which the cadet is capable 
of absorbing in a four years’ 
course, 

This double 


volved the 


task has in 
exereise of a 


continuous series of judg 


ments as to what should be 


included in the text and 


what exeluded. The treat- 
ment throughout neces 
sarily involves a brief out- 


line of general principles 
followed by cogent practical 
applications. Descriptions 
of weapons and service ma 
terial in general have had to 
be confined to the most 
representative illustrations. 


Limitations of space have 


precluded an exhaustive 
treatment ¢ 
The 


properly to be judged as a 


f any subject. 


book, therefore, is 
whole and from the stand 
point of its general balance 
with 
field 


adequacy of its treatment of 


respect to the entire 


rather than from the 


any particular part. In 

cidentally, it may be pointed 
out in passing, that from the point of view of the greater 
number of its potential readers, in addition to the eadets of 
the Military Academy, it is all the better that such treat- 
ment has been necessary. It gives the general student of 
military affairs the breadth of knowledge which he desires 
without compelling him to wade through a maze of detail. 
Likewise, the ordnance specialist along a particular line 
ean readily acquire the knowledge he needs of related lines 


with an equal freedom from unnecessary labor. 


‘T HE general arrangement of Colonel MeFarland’s text 


is mueh the same as that of the text of his immediate 


predecessor, Colonel Ts happat. The great distance which 
the seienee of ordnance has advanced since the publication 
of the earlier book, however, is evidenced by several new 
chapter headings which are to be found in the later work 


These embrace such subjeets as nitrogen and nitrogen fixa 


1Ordnance and Gunnery By Lieut. Col, Earl McFarland 
Ordnance Department, U. S. A. Professor of Ordnance and 
Gunnery, U. S. Military Academy, West Point, N. Y New 
York: John Wiley and Sons, Ine., 1929 $6.50. 
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tion, antiaircraft fire control, motorized matériel, firing 
tables (how far have we departed from the old “range 
tables” with their simple tabulations of ranges as a fune- 
tion of elevation!) and the adjustment of fire. Incidentally, 
it would seem desirable to have found room for at least a 
brief discussion of the subject of aireraft armament and 


bombs. Certainly, the place 














velocity. This subject is a very important one to the artil- 
lerist and, therefore, one which will be of great practical 
value in the future activity of many cadets. 

Regretfully as the present reviewer must acquiesce in the 
method of of the 
thus making it not readily 


decision to omit Tschappat’s treatment 
subject of interior ballisties, 


available to those who may 





of sueh material in future 


warfare is assured. 
Chapters I and II of the 


new text are devoted to lessly handicapped. A 


°T HE weapons used by men are 
nations armed by infe rior weapons may be hope - 


pre ponde rance of 


want to study the subject 


but tools, and from the more complete ap- 


proach—and this approach 


members is essential to the powder 


engineer and frequently so, 





propellants and explosives. 
After defining an explosive 
and developing the distine- 
low and high 


tion between 


explosives and a brief sketch 


may make up for this inferiority, if it is not too 
Let 
which the 


great. us not prepare for war as a game in 


uncertainty of victory might add interest 


or at least very highly de- 


sirable, to the gun en- 


of the history ot explosives, 
the questions of ignition and 
taken up 

of the . ’ 


smokeless 


propellants are sible time.” 
the 


manufacture of 


and process 


powder is deseribed from 


the preparation of the raw and he 
their 


h igh ly 


cotton to the final drying, 
packing of 
The 


proof and eare of smoke- 


functions 


blending and important that 


the finished produet. problem of Ordnance 


themselves with 


less powder is outlined as 


well as the methods of only to appreciate 


making up propelling sili: in: eel aie 
charges for guns. The first 


chapter eloses with a dis- 
the 


high explosives now in use 


cussion of principal 


in the military service: 
TNT. 


picrate, 


p ficiently.” Maj. Gen. C. 
ammonium 


The 


second chapter treats of the 


amatol, 


: Puy s Ce ’ 
tetryl, et Ordnance and Gunnery. 


“The skilled artisan is always thoroughly familiar 
with and adept in the use 
keeps them in proper condition to perform 
properly. 
line 
and 
Ordnance 
edge of Ordnance is essential as will enable them not 
its powers and possibilitie a, but 
limitations. 
obviously possess sufficient information, training, and 
experience along Ordnance lines to enable 
utilize Ordnance matcriel intelligently, and to main- 


tain it in such condition that it may function ef- 


nance, U. S. Army, in the Foreword to McFarland’s 


and zest to the conflict. Our duty is to insure that. eineer if this omission 
if war unhappily comes, our country will be able to should result eventually in 
make such effective use of all its resources that a the separate publication ot 
successful peace may be secured in the shortest pos- Tschappat’s method with its 


detailed applieation to the 
recent powders, it will have 
proved a blessing in dis- 
TUISe, 

Chapter Von 


instruments 


o} the tools of his trade, 


proving 


Correspondingly, it is eround again 


officers understand the brings prominently to mind 
thoroughly familiarize the great activity and ad- 
— F vance which the science of 


matériel. Such a 


ordnance has experienced in 
the last 
tion to very clear deserip- 


decade. In addi- 


Line office rs should 
tions, accompanied by excel- 
eee te lent pictures and diagrams 
instruments 


the 
Boulengé chronograph, the 


of the classical 


ot ordnance proot : 


Williams, Chief of Ord- 
Meetagang recorder, the 
Sebert velocimeter, the Rod- 


man erusher gauge; we find 











theoretical aspects of explo- 
sives engineering, developing the classical theory for the 
computation of the heat given off and the temperature, 
pressure and other circumstances involved in an explosion 
in the usual manner. 
III, 
nitrogen problem as it concerns the explosives engineer. 
The tabulated 


various methods of fixation of atmospheric nitrogen are 


In Chapter there is given a diseussion of the 


present sources of nitrogen are and the 


treated from the standpoint of the underlying chemical 
theory. The chapter closes with a brief consideration of 
the probable future of the fixation industry. 


‘T HE subject of interior ballisties, which is treated in 

Chapter LV, is developed from the standpoint of Le Due’s 
equations instead of from the more elaborate and exact 
method developed by Colonel Tschappat. In view of the 
audience to which the present work is addressed, this is 
believed to be the better course. The busy cadet ean the 
more easily and quickly obtain a conception, adequate for 
his purposes, of the happenings within a gun when it is 
fired, the mathematical development of which is adequate 
for many of the problems of the ordnance engineer. An 
important part of this chapter is that devoted to the effect 
conditions muzzle 


from standard 


upon 


of variations 


described such new instru- 
ments as the Aberdeen and the Solenoid chronographs, the 
counter-recoil indicator and the Piezo-electrie gauge. Colo- 
nel McFarland is especially to be congratulated upon this 
chapter. 

Chapter VI, Metals Used in Ordnance Construction, is 
characterized by a very clear-cut exposition of the metal- 
lurgical and metallographie theory underlying modern in 
dustrial practice in the manufacture and heat-treatment of 
steels, both ordinary and alloy. This is written in terms 
sufficiently nontechnical to be clear to the intelligent layman 
and the treatment is sufficiently broad to form an excellent 
introduction to the subject for the more ambitious reader. 
New matter in this chapter is briefly deseriptive of the work 
of the Watertown Arsenal in the radiographic testing of 
metals. There is some discussion of nonferrous alloys. 

The theory of gun construction is discussed in Chapter 
Vii. 


same way as in Tschappat’s work, although it has been 


The classic theory is developed in very much the 


somewhat condensed in order to make room for the other 


matter. The presentation is very good, but the subject 
account 1s 
the eold 


feature of 


offers little opportunity for originality. An 


given of the newer method of gun making by 


working or autofrettage process. An excellent 


this chapter is the deseription of numerous types of guns 
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breech mechanisms and the fine illustrations which il 


and 
The 


included a 


luminate the deseriptions. paragraphs relating to 


rifling might well have reference to typical 


rifling seetions. 


Chapter VIII, on recoil and recoil brakes, is introdueed 


by the development of the theory of recoil in the usual 
manner. This is followed bv deseriptions of the most 
venerally used types of recoil mechanisms, hydro-spring, 


hvdro pneumatic, ete. New material in this chapter relates 


to the applications of the general theory to specifie cal 
As else 


where, excellent outline drawings accompany the text. 


Artillery, is the subject of Chapter TX. 


riages and especially to pneumatic recuperation. 


This chapter 1s 


practically entirely new. Naturally, it would have been 


impossible to introduce deseriptions of all the numerous 
types of artillery mobile, antiaireraft, railway and sea 
coast—which are now accepted Army standards or which, 


although 


no longer standards for new production, still re 


ot | 


national 
sufficient | 


effective defense. 


] 


made of a 


retin service as we 
But 
resentative weapons to illu 


of the ol 


In apons 


selection has been number of rep 


strate all of t 


he newer types and 
These the 


16-ineh 


the more important ler ones. include 


}-inch antiaireraftt mount, Model 1917, the hbarbette 


mount, the 14 inch railwian nount, as well as several others. 


{enin attention must be ealled to the wealth of illustration. 


‘ei cience of practical gunnery and fire control has 
mdergone, perhaps, during and sinee the World Wan 
more revolutionary chanee than in other Wil h vh eh 

the ordnance engineer has to deal Certainly the mntrodiuc 

tion of third dimension firing oceasioned by the advent ot 
qireratt and the neeessities of arfare of position have 

heen tremend stimulating agencies. Chapters X, XI, 

ond NATL on aimine deviees, fire-control instruments, and 

antiaireratt aiming and fire-control devices, respectively, set 
forth the theories at present current with respect to fire 
control and eontain descriptions oft the prin pal instru 
ments now beine used. The basie theory is set forth with 
clarity and conciseness and, except in the chapter on antl 


aireratt aiming and control devices, the principal instru 


methods of their use deseribed. 


ments are illustrated and the 
Chapters ATILT and ATV contain a 


of exterior ballistics and its applieation to firing tables as 


s much of the theory 


is necessary to permit the intelligent use of these tables in 


As ol 


appears to have been deeided that to attempt to go 


practical gunnery. In the case interior ballisties, it 


too Tar 


Into a highly complex subject would be unwise. Kor the 


nucdience lo which the hook Is nddressed, clear-cut basie 


conceptions, rather than a knowledge of the mathematical 
steps in translating these conceptions into form for prae 
tieal The 


tables have 


the object to be sought. artillerist 


that 


use, constitute 


must necessarily gssule his firing been 


computed with the same integrity that he readily coneedes 


to his tables logarithms. In this point of view the 


ol 
reviewer heartily concurs. 


Chapter XV on the probability and adjustment of fire, 


Which presents an important subject in an excellent man 


ner, has been abridged, almost verbatim, from Training 


Regulations 435-280. 
Colonel MeFarland introduees his chapter on projectiles 


(XVI) 


development of 


with a short introductory sketch of the historical 


elongated projectiles, followed by a de- 
oft 


with some discussion of the respective uses of these types 


scription of the important types modern projectiles, 


anil 





the 
short deseription of manufacturing methods. 
Chapter XVII, primers and fuzes, 


of the principal service primers and fuzes 


and the basie considerations governing 


(it n, nha a 


contains deseriptions 


including such 
recent developments as the super-sensitive fuze and the 


All the in 


fuzes are deseribed and amply illustrated. 


super-quick short-delay fuze. portant 


service 


‘THE subjeets of small arms and small-arn amn tion 
and machine guns and automatic rifles are tr 
Chapters XVIII and XIX with the clearness and thorou 
ness naturally to be expected in view of Colonel Mel 
land’s intimate association with matériel of this character 
over a long period of vears in the Office of the Chief of 
Ordnance, at Springfield Armory and in the fiel The 


present service types are deseribed In considerable detail, 
their characteristics and limitations are pointed out and 
considerable data are given on their use and funetioning. 

In his treatment of motorized matériel in ( hapter XX, 
( olonel MeFarland, advisedly, ceonhnes himself Oo ie 

riptions of leading standard and experimer vpes of 
tanks, tractors, and selt propelled mount He void 

‘ussion of the controversial subject of the possible ex 
ent to which mechanization of armies 1 n ft Tk 

rfare The closing chapter of the text. XXT. contain 

deseription of the present standard hand and rifle ere 
ules of the U. S. Army \ chronoloei outiine ot ord 
nance development follows the subject matter of the text. 
The reviewer has never previously seer ch an outline 
ond finds it of great interest Beginning with 1300 B, ¢ 

he development of ordnance from the lanes vord, sling 
nd bow is carefully outline period b eri » to the 
rapid development oft all arms, am nition, and equip 
ment in the years subsequent to the Wo \\ 

Althoueh the preset text contan Ie ( hin | 
predec or, 625 as ! (05 tor Colon Pschappat’s 
hook, the printed page ive lareer, and the » ner se 
threat the cl il text 1) terial eon rhe probably 
considerably ereatel References at the end of eael chap 
ter, with few exceptions, list the more important articles 
and works eoverme the subjeet oft the chapter. 


COLONEL MCFARLAND has made a noteworthy con 

tribution to the literature of ordnance. He has main 
tained the same high quality that has characterized the 
texts of his predecessors and he has produeed a volume 
which will be invaluable to the ordnanes engineer, the 
artillerist and the general student of military affairs. The 
text assembles within one cover a large bulk of fu 
mental information in a form which will be at onee in 
telligible to the layman and valuable to the more expert 
reader, That the author's motive in preparing this text 
has been solely that of a conscientious desire to fill a 
demonstrated need is evidenced by the facet, known to the 
reviewer, that he has refused to accept rovaltvy or any 
other form of remuneration from sales of his work. 

A review of this sort would not be complete ithout 
some attempt to give eredit before their colleague in the 
Ordnance Department and elsewhere to those who have 


rendered material assistance to the author in the prepa 
of his These, 
preface of the book, are 
Nislev and W. I. Wilson and 
M. Tavlor, all of 


tion text. as stated bv th ithor in the 


Colonel Tsehappat, Capt 
First Lieuts. W. A. 


(i. the Ordnanee Department 








ARMY ORDNANCE 





Vou. [X, No. 53 











On March 7, 1913, the steamer Alum Chine was in 


The Alum Chine Disaster 


Baltimore harbor being loaded with 12,000 cases of saltpeter dyna- 


mite. One phase of the testimony was that a stevedore used a cotton-hook on a case of dynamite with such force that 
the case exploded, causing a fire on the ship. Other testimony placed the origin of the fire elsewhere, cause unknown. 
About 20 minutes later the dynamite cargo exploded, killing 27 men and injuring 39 others, with property loss of 
$850,000.00. The casualties and damage were partly on other vessels in nearby waters and adjacent property. 


The Bureau of Explosives 
Its Progress Toward Safety in Handling and Transportation 


By Beverly 


I* April, 1905, Mr. James MeCrea, then Vice-President 
Railroad, the 
American Railway Association the appointment of a 


of the Pennsylvania advoeated before 
committee to prepare regulations to promote the safe trans- 
portation of explosives. For more than 15 years the rail- 
roads had struggled by individual efforts to decrease the 
chances in favor of fires and explosions on railroad prop- 
erty. These efforts had not prevented many serious dis- 
asters. The necessity for some concerted action by all roads 
was apparent. 

The efforts of Mr. MeCrea were followed by the appoint- 
ment of a committee on explosives and other dangerous 
articles to prepare and present to the American Railway 
Association at its meeting in October, 1905, a set of regula- 
tions for the transportation of explosives, in order that 
after approval by the Association these regulations might 
be recommended to its members for individual adoption 
and enforcement. While the personnel of this committee 
was still under consideration, one of the most disastrous 
explosions that had ever oceurred in the United States hap- 
pened at Harrisburg, Pa., on May 11, 1905. Twenty lives 
loss exceeded $600,000. 
During the summer of 1905, the committee worked diligently 


were sacrificed and the financial 


on the preparation of the regulations, employing additional 
civilian experts on explosives and consulting representa- 


*“Chief Inspector, Bureau of Explosives. Lieutenant Colonel, 


Ordnance Department, U. S. A., Retired. 





W. Dunn* 


tives of the Ordnance Department of the Army and _ the 
Navy Bureau of Ordnance. 

The regulations prepared by the committee were ap 
proved by the Association in October, 1905, and adopted 
This 


uniform adoption and publication of the regulations, essen- 


promptly thereafter by practically all of its members. 


tial as it was, did not produce any marked change in the 
handling of explosives. 

In October, 1906, a year after their adoption and publica 
tion, tha Association decided that some eentral agent of all 
the roads was necessary for uniform enforcement of these 
regulations, and it approved a constitution and by-laws for 
the “Bureau for the Safe Transportation of Explosives and 
Other Dangerous Articles.” Membership in this bureau 
was optional and it was not until seven months later that 
the practical work was started by opening the office of the 
chief inspector in New York City. The writer was granted 
leave of absence from his Army duties and assigned by the 
President to assist the American Railway Association in 
At this 


time (June, 1907) the membership comprised 78 railroad 


organizing the work of the Bureau of Explosives. 


companies, operating 136,026 miles. 

In 1913 the constitution of the bureau was changed so 
as to permit the inclusion in its membership of manu- 
facturers and shippers of explosives and other dangerous 
articles, and manufacturers of shipping containers there- 


for. At the present time (January, 1929) the bureau mem- 
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bership comprises 498 railroad companies, operating 304,656 a directing headquarters of the bureau, the office of the 





miles, 120 associate members, 11 steamship companies, and chief inspector; (second) a chemical laboratory with the 
4 express companies. necessary personnel and testing and analytical apparatus; 
(third) a foree of traveling inspectors. The duties of the 
A STATUTE, passed by Congress in 1866 to regulate traveling inspectors are as follows: 
the packing of explosives for transportation, was im Inspection of factories where explosives and dangerous 
practical and obstructive to safe transportation, and one articles other than explosives are manufactured and pre 
of the first steps necessary was the repeal of this obsolete — pared for shipment. 
law. Through the efforts of the principal manufacturers Inspection of factories where containers for the ship 
of explosives and representatives of the carriers, this was ent of explosives and other dangerous articles, as pre 
accomplished by the Federal Law of May 30, 1908, now 
codified by the Act of March 4, 1909, as Sections 232 to 
236, and amended by the Act of Mareh 4, 1921. Seetion 


233 requires the Interstate Commerce Commission to formu- 


scribed by the Commission’s specifications, are manu 
factured. Conducting tests of such shipping containers for 
the purpose of arriving at definite conclusions as to require 
ments necessary for safety in their handling and trans- 
late and the carriers by land or water to enforce reasonable portation. 
regulations to promote safety. In Section 233 of the Aet 


‘ 


Taking and forwarding of samples of explosives and 


, are gv  f ‘ine ¢ ~~Ts: : ; 
of March 4, 1921, the following appears: other dangerous articles to the chemical laboratory of the 


“se * * In the execution of the provisions of this Act — hureau for the purpose of ascertaining whether or not they 
the Interstate Commerce Commission may utilize the serv- — are safe to transport, and to verify or advise packing re 
ices of the Bureau for the Safe Transportation of Explo quirements. 


i ) Di * rer = ticles * * * . " . 
sives and Other Dangerou Article Inspection of storage magazines in which explosives are 


The Commission has recognized the work of the Bureau — stored and from which shipments are made by rail. 
of Explosives and in its regulations has delegated to the Condemnation of explosives which are unsafe for ship 
bureau certain duties in connection with inspection and — pent by rail, and forwarding of samples to the chemical 
enforcement of the rules. laboratory for examination to ascertain whether or not re 
The constitution and by-laws provided, by a general packing may be done with safety, or whether destruction 
scheme, for dividing the work of the bureau among (first) is necessary or whether modifications are required. 





The Result of Carelessness 


This fire occurred at Memphis, Tenn., January 24, 1921. An employe of a local oil company, ignoring the dome 
caution placard and the warnings and instructions of the IL C. C. regulations, removed the dome-cover of a tank car 
of casinghead gasoline without first relieving the internal pressure in the car, As soon as it was sufficiently loosened 
the cover blew off and a great quantity of liquid spurted out Drifting vapors from this were ignited by a fire probably 
a cookstove in one of the dwellings on an adjacent block An explosion resulted, of such violence that all the wooden 
buildings in that block were demolished or damaged \ flash-back to the vapors around the oil-plant occurred ising 


I 
a second explosion and fire. 13 deaths and 18 injuries, as well as at least $150,000 property loss resulted 
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Supervision of the repacking or other disposition of con- 
demned or leaking explosives or other dangerous articles 
discovered in transit or on ecarrier’s property. 

Supervision of repacking or other disposition ot ¢on- 
demn»d explosives in storage shipping magazines. 

Inspection of steamship, express and railway stations, 
cars, vards, terminals, wharves and piers, and instruction 
of emptoyes at these points in the requirements of the Inter- 


state Commerce Commission reeulations. 


of submitted designated 


operating officials of all lines ineluded in inspectors’ dis- 


Reports inspections are to 
tricts to inform them of the conditions observed, and copie: 
are furnished the chief inspector. Inspectors also make 


~pecial investigations and inspections at the request of 


transportal ion members, 


WHEN the regulations were first promulgated by the 
individual roads, the manufacturers of explosives did 


not comply willingly and the principal cause of their op 


The Aftermath of Neglected Shipping Regulations 


occurred 
containing 
itself, but 


On June 14, 1921, at Wallerville, 
in violation of the I. C. C. regulations, a box car 
engine. No explosion resulted from the collision 
of the engine, reached the scattered. dynamite, which 
ground and destroying both locomotives and nine cars, 
required by I. C. C. regulations, at least 15 cars from 


Miss., there 


with 
the 


iS 
Investigation of all fires and explosions involving explo- 


sives or other dangerous articles in transit, or in storage 


on earrier’s property. 

Instruction and education of shippers of explosives and 
other dangerous articles to prevent violations of the Inter- 
state Commeree Commission regulations. 
of the 


purpose of ascertaining whether or not they are qualified 


Examination designated railway employes for 
to superintend and handle explosives and other dangerous 
articles. 

Inspection and investigation of conditions and submission 
of recommendations for the safe location of factories where 
explosives and other dangerous articles are made, including 
magazines for the storage of explosives, tanks for storage 
unloading racks for 


of inflammable oils and loadine and 


inflammable oils, with the view of securing the safety of 


the traveling public. 


a head-on 
HO 
about ten 
exploded, 


train, 
to the 
firebox 
im the 
been 


ight trains. In one 
been placed next 
probably from. the 
and twenty deep 
the dynamite cat 
n no explosion. 


ir 
had 
fire 
square 
Had 
have bee 


collision between two 
of gelatin dynamite 
minutes afterward, 
blowing a crater fifty feet 
a property loss of $141,625.00 


engine, there would probably 


cases 


position was a fear that thei competitors on other lines 


might avoid the expense of a more eareful preparation ot 
their shipments and thus secure a trade advantage. Shortly 
after the office of the chief inspector was opened in 1907 a 
conference was invited which was attended 
of the of The 
thoroughly and frankly discussed and the codperation of 


the 


by a majority 


manufacturers explosives situation was 


similar situation later 


the 


manufacturers secured. <A Was 


met and cooperation secured with manufacturers of 
other dangerous artieles and shipping containers therefor. 
With the growth of the work of the bureau the test and 


specification department was developed. The duties of 
this department are as follows: 

Development of specifications tor shipping containers 
of explosives and other dangerous articles to meet safety 
requirements of transportation conditions. 

Examination and tests of packages and approval of their 


use when found acceptable and safe. 
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oft the 


supervised 


we wk 


The 


bureau 


Is 


by an exeeutive com- 
mittee of railway of 
ficials, to whom the 
chiel inspector re 
ports periodically, 
unwel 


| |! IWEVER 


come the duty, a 


common ¢carrier must 
transport the explo 
sives and other dan 
ererous articles de 


} 
manded DV cotnmeree 


and construetion work, 


and the risks must be 
minimized by the 
adoption of all prae- 


ticable precautions, 





advantages of 
membership 
‘eau are: 
worthy publi 
cooperatl it} C¢ 
riers, 


») 1 we : net ] 


cost ot the 


of the chemical! 


WHOore 


tory and services ol 
expert chemists 
>. Receipt ol coples 


of all 


ulations, bulletins, 


circulars, rey 


and 


annual reports giving 


the details of fires and 


CX] losions reported, 


and the results of in 


vestigations relating 


Regulations govern bo the woek. 
: Nitric Acid a Serious Fire Hazard 
ing this transportation ro } Opportunity to 
‘ The above picture does not represent the accident herewith described ; ’ 
are now Federal law, is it was impossible to obtain one; but the picture will serve to indicate assist in the drafting 
that nitric acid, espe 1] en not roper] eke resents Se) us . 
and the law also pre ves Reenter i I ially when 1 ! perly packed, pr it " ] of proposed amend 
seribes that the enrrier On October 17, 1915. at Summit. California, a freight train stopped ments to the rules and 
‘ on a siding to permit passenger trains to pass \ few minutes iter, a 
and shipper must box car in the train was found to be afire The train was standing in Lo shipping container 
a snowshed at the time, and the ir could not be isolated till the fire 
ake » revul: 5 an : specifications 
marke the regulation had gained great headway The car was practically destroyed. togethe peemeatvions, 
effective by thorough With nearly 2,000 feet ot the snowshed 14 additional cars, and mucl The prineipal ad 
; ; other railroad property, the loss being $165,006 
ly Instructing their Subsequent investigation showed that the car in which the fire vantage to the bureau 
occurred had contained bottles of nitric acid packed with combustiblk 
employes in relation cushioning material, into which some of the acid undoubtedly leaked of the associate mem 
thereto, bership of an individ 
The mere issuance of an order publishing the regulation; ual, firm or company is: “The members take more in 
will not comply with the law. The united experience of all terest in seeing that their own emplovees are propertly 


railways in the United States shows that the regulations do 


not enforee themselves; that instruetors are needed to 


edueate and inspectors to enforee the rules by the discovery 
These 


railway employees and shippers, and these restrictions call 


of delinquencies. regulations mean restrictions on 


for the expenditure by both of time and labor. A’ shippet 
will object strenuously to expensive restrictions if his com 
petitor is allowed to escape them. These competitive ™m 
fluences will also affeet the traftie departments of railways. 


In the interest of safety a road is almost as much interested 


in the enforcement of the regulations by its connections as 
in the enforeement of the regulations over its own line, 
since danger may come through shipments received al 


is evident, therefore, that uniformity 


It 


f application of the regulations over all competing and 


junction points. 


connecting lines is essential to their effective enforcement 


over an individual line, 


The Bureau of Explosives is entirely free from all com 
all 


It has been able to secure the active cooperation 


petitive influence and works equally in the interest otf 
members, 
of large shippers and manufacturers, because they appre 
the of oa 


ot 


them railway organization 


comment intelligently on the points that arise constantly in 


ciate advantage to 


possessing technical knowledge their industries. 
correspondence requires not only this technical knowledge 
in some official like the chief inspector, who is available to 
all of the of 


members the bureau, but facilities also a 


laboratory where examinations and analyses ot 


samples can be made. 


instructed and that they comply with the regulations. 


At the close of the World War in 1918 it did not seem 


possible that the principal events of that year could 
ever be approximated in our national experience. kor 
some time to come the one event, the winning of the war, 


will crowd all others into the background of our mental 
vision. When we are able to foeus our minds on other 
events, the services rendered by our railroads will stand 
out in bold rehef and in the foreground of this picture 
will appear the suecessful transportation of enormous 


quantities of such dangerous articles as explosives, poison 


ous liquids and gases, gasoline and acids. 


Our military program, adopted early in 1918, ealled t 


a production in one vear of about two billion pounds of 
explosives for military use, and for the production of 
poOlsonots liquids and vases at a maximum rate ot about 
200 tons per day. The actual production attained under 
this program e¢annot be stated, but it is known that for 


most of the vear preceding the signing of the Armistice, 


the monthly production ol niulitary explosives exeeeded 
eighty million pounds, or more than two thousand car 
loads of 40,000 pounds each per day. These explosive 


moved to the loading plants where each carload of exp 
=1Ves produced not less than five carloads of explo pl 


jectiles. Allowing ten days for the averag 


less-than-earload hip 


destination, and considering 


eonservallve ¢ le 


well as carload shipments, 


that the railroads of the United States d 


iri? ! ) \ 
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months of 1918, had at all times not less than fifty thou- 
sand ears in transit on Government business and bearing 
the explosive placard. This was in addition to the average 
of five thousand ears in transit to meet the normal com- 
mercial demand, and our estimate does not inelude the cars 
bearing military explosives in Canada. 

In meeting this abnormal demand only 11 accidents of 
all kinds oceurred in the transportation of explosives dur- 
ing 1918, only four persons were injured, only one life was 
lost; and the total property loss was only $33,238. Of 
these results the only one chargeable to war material was 
the loss of one life, which occurred in Canada. 

This excellent record was due, primarily, to the general 
use of standard packages and of standard methods in load- 
ing, blocking and bracing the packages in Such 
standardization was secured more readily for explosives 
than for many of the other classes of dangerous articles 
on account of the relatively small number of shippers of 
explosives, and their very general appreciation of the neces- 
The reeord 


“ars. 


sity for strict compliance with the regulations. 
should be an object lesson to shippers of other dangerous 
articles and to operating officials of railroads. 

The signing of the Armistice in November, 1918, caused 
a sudden stoppage of overseas transportation of explosives, 
and this was followed by a dangerous accumulation of 
loaded cars in railroad yards at embarkation points. At 
Pigeons Point in the suburbs of Wilmington, Delaware, this 
accumulation reached at one time a total of 228 cars con- 
taining about 14,000,000 pounds of explosives. When we 
recall that eight carloads caused the damage at Black Tom 
Island in July, 1916, it is easy to understand the demands 
for relief that came from the Mayor of Wilmington and 
Congressional representatives of Delaware at Washington. 
This experience emphasized again the usefulness to the 
railroads, and to the country at large, of a central organiza- 
tion such as the Bureau of Explosives, equipped to handle 
an emergency of this nature. The Director General ordered 
the removal of the explosives from the Wilmington yard 
and authorized the dumping of them at sea under the super- 
vision of the bureau. Our inspectors were in close contact 
with the work, which required weeks of time and presented 
many practieal difficulties even after completing the trans- 
fer from the cars to lighters at South Amboy, N. J. One 
difficulty came from the failure of the lighter crew one 
stormy night to follow instructions that required the open- 
Al- 


though dumped at sea twenty-two miles southeast of Sandy 


ing of all packages before throwing them overboard. 


Hook, these unopened packages floated ashore several days 
later along the southern coast of Long Island. Fortunately, 


they were located and disposed of without accident. 


Table No. 2. 


‘TABLE No. 1, headed “Explosives,” shows the losses 

and casualties in transportation of explosives that have 
occurred each year since the work of the Bureau of Explo- 
sives began. Table No. 2 shows “Explosives,” as one class, 
and “All Other Dangerous Articles” as another, with losses 
for the years 1924 to 1928, inclusive. The percentage of 

TABLE No. 1—Explosives 

Accidents Resulting in Explosions or Fires, in Transportation of Ex- 


plosives by Rail or on Carriers’ Property Awaiting Removal 
by Consignee—-1907 to 1928, Inclusive 














Number Number | Number Total 
of of of Known 
YEAR | Accidents | Persons Persons Property 
| | Killed Injured Loss 
1928 | 12 | 0 0 $ 77 
1927 4 0 o | 45 
1926 | 20 } 0 9 | 46,011 
1925 val 28 | 0 0 13,410 
1924 16 1 3 | 12,178 
1923 16 6 32 79,890 
1922 | ~ 0 1 75 
1921 } 19 3 | 22 | 232,439 
1920... fl 11 1 12 | 32,660 
1919 10 2 2 | 53,220 
1918 11 1 4 33,238 
1917 | 5 0 1 9,590 
9996. ... : | 17 107 | 10,762,766 
1915 | 11 0 6 127 
1914 11 0 7 14,106 
1913.. | 11 0 4 22,048 
1912 9 | 0 6 10, 200 
1911 | 10 1 5 34,761 
1910 | 16 2 1 43,636 
1909... R 12 6 7 2,673 
1908 : ‘ 22 26 53 | 114,629 
1907 79 52 80 496,820 


| 
| 


each year’s property loss for each of the two classes is also 
shown. As gasoline forms such a preponderant part of the 
property loss, figures for this commodity, with percentages 
of each year’s loss, are given separately. Similarly, since 
a very large proportion of losses are the result of wreek 
or derailment, a factor beyond the respon: **'~ of the 
bureau, percentages are shown for each of the five years 
covering this source of trouble. 

In interpreting these figures, certain points should be 
borne in mind: (1) The actual loss in any ease depends 
largely upon the quantity of dangerous material which 
happens to be present. The mishandling of a single pack- 
age might cause a fire; if this package were the only in- 
flammable or explosive material present, the loss would be 
small, whereas if a large amount of dangerous material 
were at hand, the resulting loss from the same small cause 
might be large. (2) Whatever basis of comparison is used, 
the losses chargeable to explosives have been held down in 
a most gratifying manner. (3) Losses in commodities other 
than gasoline have been forced fairly steadily downward. 
In the case of gasoline, the amount of it shipped far ex- 
ceeds that of all other dangerous commodities and increases 


annually much faster than any other hazardous commodity. 


Summary of Reported Explosions, Accidents and Fires in Transportation of Explosives and Other 


Dangerous Articles, 1924 to 1928 
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1924..... 16 1 | 3 | $12,178 0.61 | 1446 il 119 | $ 746,088 | 98.39 ] 301 | 9 16 | $641,671 | 84.62 | 91.64 
1925.....|]| 28 0 0 13,410 0.81 1725 13 51 1,626,052 | 99.19 |} 328 | 10 | 45 636,778 | 38.84] 42.39 
1926.....|| 20 0 9 46,011 5.19 1486 1 22 1,052,189 | 95.81 284 si ¢g 649,033 | 59.00 | 83.29 
1927.... 4 0 0 45 0.007 1439 5 34 632,934 | 99.993 347 5 | 13 372,912 | 58.99 | 92.93 
1928.....|] 12 0 0 7 0.009 1205 14 | 107 816,888 | 99.991 360 9 | 5 709,821 86.88 | 92.61 
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Bombs and Bomb Fuzes 


A Discussion of Trends in Modern Design 


N inventor recently submitted to the War 

Department a design of a bomb which was 
called the “Bee Bomh.” This bomb consisted of 
a container full of live bees. The in- 
ventor claimed his device to have great 
tactical value because the bees would 
be quite angry when released on im 
pact of the bomb and would violently 


sting the enemy thereby causing great 


confusion in the enemy ranks. 
Another interesting design submit- 
ted was the “Skunk Bomb.” This 
really should have been classed as 
a gas bomb. 

The design of weapons such as 
the above would probably have 
been hailed as great achievements 
in prehistoric days. But modern 
bomb design must follow along 
scientific rather than visionary 
lines. It is not the purpose of this 
paper to enter into a_ technical 
discussion of design problems, but 
rather to furnish the reader with 
information relative to the general 
requireme?’ ~ to be met by modern 
bombs and bomb fuzes. 

In the design of bomb bodies 
and fin assemblies there are cer- 
tain basic requirements which 
must be met even though this 
means the sacrificing of 
other desirable characteris 
tics. The Army Air Corps 
is charged with the design 
of bomb racks which carry 
the bombs designed by the 
Ordnance Department. The 
overall dimensions of the 
complete bomb and spacing 
of the suspension lugs must 
therefore be such that the 
bomb ean be earried = on 
standard bomb racks with 
out interference with strue 
tural members of the air 
plane. The bomb compart 
ment of modern bombard 
ment airplanes is designed 
to earry bombs varying in 
weight from 100-lbs. to 
1100-Ibs. This compartment 





*Chief, Bomb Section, Am- 
munition Division, Office of 
the Chief of Ordnance, 
Washington, D. C. Captain, 
Ordnance Department, U.S. A. 


By S. R. Stribling* 
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Pig. 1. 1,100-lb. Demolition Bomb. 


is inside the fuselage of the airplane, and neces 
sarily must be free from structural members. The 


airplane designer cannot allow this open compart 


ment to be too large as structural 
weakness of the airplane would result, 
due to this internally unbraced see 
tion. The bomb designer must there 
fore design the bomb so that it ean be 
carried in this compartment and be 
released without interfering with 
members of the airplane. This 
requirement limits only the size 
of the heaviest bomb as_ the 
smaller ones can be easily car 
ried in the compartment. Ver 
tical suspension of bombs to de 
crease the necessary size of the 
homb compartment has been con 
sidered, and was used to a 
limited extent during the World 
War, but was abandoned due to 
the resulting bad flight charae 
teristics of the bomb. Internal 
suspension of bombs is decidedly 
more desirable than external 
suspension due to the decrease in 
head, resistance with consequent 
increase in lifting capacity and 
speed of the airplane when the 


bombs are not in the air flow. 


[DEMOLITION bombs will 
normally be equipped with 
delay action fuzes which 
will cause the bomb to fune 
tion a short time after im 
pact. This is desirable due 
to the greater destructive 
effect resulting if the bomb 
is allowed to penetrate the 
target before funetioning 
Therefore the bomb body or 
case should be of sufficient 
strength to withstand the 
forees of impact; otherwise 
the explosive may be seat 
tered provided the case 
breaks up before the fuze 
functions. Sinee it is desir 
able that a demolition bomb 


contain the maximum per 


centage of explosive, the 
e . 
ne wall thiekness of the body is 
ee . 
made the minimum com 
i 


mensurate with = strength. 


Basie data for these com 
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putations are obtained by dropping sand 
bomb cases on a specially constructed con 


surface at Aberdeen Proving Ground. 


The stream line metal bomb bodies or eases 


of war-time demolition bombs of smaller 


sizes, 25-lbs., 50-lbs., and 100-lbs., consisted 
of pressed steel sections joined with cireum- 
ferential and longitudinal welds, the nose 
sections being thicker than the rear. The 
larger war-time bomb bodies, 300-lb., 600-lb., 
and 1100-lb., of stream-line type had cast 
steel noses with rear portions ot pressed steel 
eireum 

Thes> 


unsatis- 


made up of sections joined by 


ferential and longitudinal welds. 
war-time designs proved generally 
factory due to the weakness of the longi- 
tudinally welded joints. 

after the 
designs of demolition bombs from 100-Ib. to 
1100-Ib. of 
taken. The 100-lb. bomb was built up of 


Immediately Armistice new 


stream-line type were under 


deep drawn nose and rear body sections 
joined together with circumferential welds. 
No longitudinal welds were used. The 3500- 
lb., 600-Ib. and 1100-lb. sizes were designed 
with east steel noses and deep drawn rear 
sections joined with cireumferential welds. 
These post-war designs were found to meet 
satisfactorily the strength requirements laid 
down as a result of experience gained dur- 


ine the war. 


N 1921 the requirement was set up for a 

2000-Ib. bomb to be used in bombing’ test - 
of former German war vessels. In laying 
down the design of this bomb it was deeided 
to adopt a eylindrical type of body based 
British 1600-Ib 


whieh had a riveted drum body. 


in general on the bom) 
The body 
of the first 2000-Ib. bomb was made up of a 
seamless steel body forging, using the 
pierced billet method, with cast steel nose 
welded, and a 


riveted and rear cap 


welded thereto. Later designs of this 
same size bomb eliminated the nose east- 
ing and-earried the nose integral with th> 
cylindrical part of the body forging, thu; 
giving greater strength. 

The manufacture and test of the 2000 
lb. bombs have indicated the eylindrical 
type of construction to have distine 
advantages over the war-time stream-line 
type of body construction. Projects have 
therefore been initiated, calling for the 
development of 100-lb., 300-Ib., 600-Ib.. 
and 1100-lb. evlindrical body type demoli 
In designing the 300-Ib. size 


that a 


tion bombs. 


it was found satisfactory body 
forging could be obtained by the com- 
mercial cupped-plate method of drawing 
seamless steel tubing. The euppcd end — | 
of the forging was machined down to 


No machining 


the desired nose thickness. 










filled 


erete 


on the interior of the forging was found neees- 


sary, a satisfactory inner contour of nose end 


being formed by the mandrel used in the drawing. 





Pig. 2. 2,000-l1). Dcmolition Boinb. 





This process eliminated forming the nose end by 


swaging process used on the 


the diffieult 
latest design of 2000-lb. bomb. Indications 
100-Ib., 


600-Ib., and 1100-Ib. sizes can be obtained by 


are that satisfactory forgings for the 


this method of manufacture. 

Considerable study has been given to the 
practicability of eliminating the rear cap 
the eyvlindrieal 


easting in bomb bodies of 


tvpe. A design of the 600-Ib. size has re- 
cently been completed by which the rear end 
of the eylindrical part of the body is spun 
In or swaged to form the rear cap, thus 
eliminating the need for a rear cap casting 
of large diameter. If found satisfactory 
a manufacturing standpoint, and com 


beliet 


trom 
mereinl concerns have expressed the 
that it will be so, this tvpe ol body con 
truction will represent a distinet step for 
ward due to the facet that the body will be 
strictly of one piece; that is, with the nose 


with the eylindrical 


*) 
a 


ul rear cap integral 
Thus all 


which have proved so troublesome in_ the 


part. joints of large d ‘ameter 


past from the standpoint of me«chining, 


streneth and leakage, will be eliminated. 


Such a desirable for 


effect of the 


body Is especially 
chemical bombs because of the 


chemicals on welded joints. 


‘THE fin assembly for a bomb must be 

designed carefully so as to obtain proper 
stability, since bombing aecuraey depends 
largely on the ballistic qualities of the bomb. 
Basie data for these computations are ob 
tained from wind tunne! tests of models at 
the Bureau of Standards and from ballistic 

data, of bombs of similar design, deter 
Aberdeen 


These tests not only 


mined at Proving Ground. 
furnish data for 
bomb bodies and _ fin 
flight 


bombs ean i) 4 


future designs of 
assemblies, but indieate how the 
characteristics of present 
improved. For instance, it was dis 
covered by recent tests at the Bureau of 
Standards that by actually decreasing the 
fin area on the 100-Ib. war-time bomb by 
cutting away part of the forward part of 
resulted in) moving the 


farther 


the fins, which 


center of pressure hack, the 
ballistic qualities were greatly increased, 
flight of the 


war-time 


resulting in more. stable 
bomb. The fin assemblies of 
design were generally unsatisfactory. The 
method of attachment to the bomb body 
was by means of four screws, which neces 
sitated the removal of the fin as-embly in 
order to insert the tail fuze. The fins 
braced and the ma 


were nol properly 


terial was too light to prevent damage in 
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seamless drawn steel tubing. The rings are 





assembled over an inner tube and held in place 
by nose and tail steel castings. There are sev 
eral methods of manufacturing the rings which 
could be used in an emergency. lest O1 the 


30-lb. M5 bomb indieate more uniton frag 








‘7 


ments and greater tragmentation effect than 


any bomb previously designed. This bomb, 
with metal parts welghing 25.8-lb breaks ip 
into approximately 1,400 fragments weighing 
an average ol 27 OZ. The 25 lb \k. 11] homb 


of war-time design with metal par velzghing 
19-lbs. breaks up upon detonation into ap 
Fig. 3. Nose Fuze, Mk. VII MI, for Demolition Bombs. proximately 500° fragments weighing .lo 0 
handline. Present desiens ol fin a=semblies overcomt these 
objections, and the attachment to the bomb is independent of the 


fuze, which allows the use of the same size and type tail fuze in 





all sizes of bombs. Fin assemblies for the latest type bombs ar 
manufactured from sheet aluminum, thus materially decreasing the 


weight. The fins are rigidly braced and of sufficient: strength 


to prevent deformation by ordinary handling. 


1G. S is a cross-section view of the 30-lb., M 5, fragmentation 
bomb which represents the latest design of this type. Sines 


a fragmentation bomb is designed for use primarily against ex 


posed personnel, the double requirement which exists for demoli 
tion bombs, namely, that they shall produce damage primarily by 
blast and secondarily by fragments, is reduced to the single re 
quirement in the case of fragmentation bombs, namely, that they 
shall produce destruction as a result of fragmentation of the 
homb case. This result is obtained by so proportioning the ex 
plosive filler and metal parts of the bomb, that, on detonation, the 
bomb case is broken up into uniform fragments and these frag 
ments projected with high velocities. An effeetive fragment 1 
assumed to be one which will disable personnel. It weighs aj} 
proximately 0.20 0z. and has sufficient velocity to penetrate a 

inch spruce board. The amount of explosive in a fragmen 
tation bomb is approximately 15 per cent of the total weight of 
the bomb, while a demolition bomb contains about 50 per cent 
explosive charge. Early designs of fragmentation bombs used 
the forged or east steel one-piece body, which resulted in rather 
erratic fragmentation effect. By grooving the casting an mcrease 
ht inerease 


in uniformity of fragments would result but the slig 
would be more than offset by the added cost. An effective solu 
tion of the problem was found in a design which called for a 


built-up body using rings cut from tubes. The present method 


of manufacturing this bomb is to eut the rines from standard 





Fig. 5. Tail Puze, Mk. V MI, for Demolition Bombs. 






Fig. 10 shows the various steps in the manufacture 


of the bod, for the 30-lb. chemical bomb The blank 
used is standard commercial seamless drawn. steel 
tubing. The manufacture of this bomb is very in 


ae 


teresting, particularly the spinning operation whiel 


consists of the closing in of the end of the tube to ;: 


seen 
ees 
a 


semispherical shape to form the bossed or rear e1 






> of the bomb body. This operation is pertormed u 
Pig. 4. Nose Fuze Mk, XIV, for Fragmentation and . ‘ 
Small Chemical Bombs. special machine known as a sbinhnine machine, trom 











Fig. 6. 30-lb. Chemical Bomb. 


the fact that it is designed to rotate or spin the tube on its 
longitudinal axis at a high rate of speed. The work of clos- 
ing the bottom is done while the tube is spinning. The tube 
is heated to a suitable length before being placed in the 
chuck of the spinning machine. In closing the tube, the 


friction caused by contact of the tool with the heated 


walls generates suf- 


ficient heat in the 
metal to produce a 
welding temperature 
at the point where the 
two walls come to- 
gether. The passing 
of the tool across the 
end of the tube, under 
pressure, completes 
the welding action and 
thus 


welded 


the walls are 
closed — and 
into a solid bottom. 
ALL standard demo- 

lition bombs are 
equipped with two 
fuzes, one in the nose 
and one in the tail. 
This is to insure functioning of the bomb in case one fuze 
fails and is not, as is commonly supposed, for the purpose 
of obtaining better detonation by detonating the bomb at 
both ends. It is very seldom that the two fuzes function 
simultaneously, and either fuze is sufficient to cause com- 
plete detonation of the explosive charge. However, since 
the cost of the additional fuze is a very small percentage 
of the cost of the complete bomb the use of the extra fuze 
is fully warranted. 

The present standard nose fuze for demolition bombs, 


up to 1100-Ibs. in Mk. VII M1 


weight, is the shown In 


Pig. 7. 2,000-lb. E IV Demolition Bomb (Experimental) Attached to 
Type H-4 Bomb Rack on XLB-2 Airplane. 


Fig. 3, while the standard tail fuze is the Mk. V MI shown 
in Fig. 4. The same type fuzes in larger sizes are used 
with the 2000-Ib. bomb. 
reliable and result in practically 100 per cent functioning of 


These fuzes are very simple and 
the bomb either on water or land impact. 30th instan- 
taneous and delay action primer-detonators are furnished 

for use with the fuzes 

so that either instan- 
taneous functioning or 
delay of detonation 
after impact can be 
obtained, depending 
on the type of target 
against which — the 
bombs are used. For 
instance, an instan 
taneous primer - deto 


nator would be used 


if the target were an 
ammunition dump, 


while delay — action 
would be desired in a 
bomb dropped on a 
factory. All bomb 
fuzes are designed so 
that 


“safe” by the bomber. 


the bomb ean be 


“armed” or That is, the 


dropped 
fuzes are made operative or inoperative when the bomb is 


released resulting in funetioninge of the bomb or a dud. 


This is desirable so that if for any reason it is necessary 
to drop the bombs over friendly territory or from very low 
altitudes they ean be released in such condition that they 


This is accomplished by 


will not function on impact. 


means of an arming wire which has one end threaded 


through the arming vane, or spinner of the fuze, while the 
other end, formed in a loop, is inserted in the arming device 


of the bomb rack. If it is desired to drop the bomb “safe” 


: oe ERS Sock Rea wee, 





ner, 
a 
» a al a 
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Pig. 8. 30-lb. Fragmentation Bomb. 
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Pig. 9. 25-lb. Fragmentation Bomb. 


the arming lever in the bomber’s cockpit is moved to the 
safe position. This allows the arming wire to be released 
from the bomb rack with the bomb and thereby prevents 
the arming vanes from turning during flight of the bomb. 
If it is desired to drop the bomb “armed” the lever is 
moved to armed position which causes the loop end of the 
arming wire to be locked in the arming device of the bomb 
When the bomb is then released the arming wire is 
rack 


arming 


rack. 


retained with the bomb and is withdrawn from the 


thus 
the fuzes. 
sv referring to Fig. 3 the operation of the Mk. VII MI 


fuzes allowing the vanes to turn and arm 


nose fuze when dropped safe or armed may be understood. 
When dropped safe the arming wire remains in the fuze 
Thus the steel 


dises between the pressure plate and fuze body are retained 


and prevents the arming vane from turning. 
by the arming vane cup. The pressure plate and firing pin 
form one assembly. Thus on impact any movement of the 
firing pin relative to the primer is prevented. The force is 
transmitted from the pressure plate through the steel dises 
and fuze body to the bomb ease. When dropped armed the 
arming wire is retained by the bomb rack and is therefore 
The 


arming vane starts turning immediately, and after about 


withdrawn from the fuze when the bomb is released. 
fifteen turns spins entirely free of the fuze. The steel dises 
are thus released and are forced out from under the pres 
sure plate by a flat steel spring which is pinned to two 
the remainder of the flight of the 


adjacent dises. During 


bomb the firing pin is held off the primer by a small 


brass shear wire which passes through the body of the 
fuze and the firing 

pin. On impact 
the foree is exerted 
on the — pressure 
plate which shear 
the small bras- 
wire, and the firing 
pin pierces — the 


The flash 


primer 


primer. 

from the 
ignites the delay 
element (if any) 
and in turn the 
detonator, booster 
and explosive fill 
ing charge. 


The Mk. XIV 


fuze shown in Fig. 


Left to Blank-standard 
upset; 3. 
line form; 5. Boss for attaching fin 


swaged to streamline form; 7. 
pleted body 


right: s 


5 is similar in econ- 


sectionalized, 





pin 
i the 
position — by the 
arming vane as 
sembly, the primer 
is not struek and 
the bomb its not 
detonated. 

A special safety 


Tail end closed by spinning operation; 4, 


Excess metal removed from nose end; 8&8. ¢ 


VII 


steel dises 


MI. It 


between the 


struction and operation to the Mk. is smaller 
balls 


pressure plate and fuze body. 


and contains steel instead of 


This fuze is used for frag 
mentation and small smoke bombs. 

Fig. 4 is a cross-section view of the Mk. V MI tail bomb 
which is the used in all standard demolition 


fuze, type 


hombs. The operation of the fuze is very simple and may 
When the 


homb is released to detonate on impact, the arming wire is 


he followed by referring to the illustration. 
retained in the arming device of the bomb rack, and is thus 
withdrawn from the arming vane assembly, which imme 
diately begins to spin due to the relative rush of air past 
The 


permanently assembled 


the bomb. arming vane and arming vane stem are 
as one piece, and constitute the 
arming vane assembly. As it spins, the stem unserews from 
the firing pin weight after about twenty turns. The fuze is 
now armed, the firing pin weight being free to move toward 
the primer except for the resistance of the firing pin spring. 
The arming vane continues to spin and after about fifteen 
more turns required for the arming vane stem to unserew 
from the threaded portion of the arming vane stem guide, 
the arming vane assembly is carried away from the bomb 
by the resistance of the air. On impact, the bomb is sud 
denly retarded, upon which the firing pin weight, due to its 
inertia, travels forward relative to the firing pin sleeve. 
The firing pin hits the primer which causes the successive 
functioning of the primer, delay element (if any), deto 
nator, booster, and explosive charge. 

If it is desired to drop the bomb in the safe condition 


This 


rota- 


the arming wire is allowed to fall with the bomb. 
prevents the 
tion of the arming 
vane during the 
whole of the down 
ward fligh Upon 


firing 


held 


lnpact, the 
weight Is 


rearmost 


feature of the Mk. 
end \ MI fuze is as 


Fig. 10. Operations in Manufacture of 30-lb. Chemical Bomb Body. 


seamless drawn steel tube; 2. Nosé 
Tail end swaged to stream- 1] Th 
assembly formed on tail end; 6. Nose end rollows bat 


‘on 


side ot the 


nring 
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pin sleeve is provided with threads through which the arm- 
ing vane stem screws before being screwed into the firing 
pin weight. This prevents the driving of the firing pin 
weight toward the primer by any accidental blow on the 


arming vane while the stem is wholly or partially unscrewed. 


|X an attempt to overcome certain objectionable features 
of the Mk. VII MI the Mk. V MI tail 


fuze with the accompanying assortment of primer-detona- 


nose fuze and 
tors, projects have been initiated to develop all-purpose 
nose and tail fuzes containing several new and novel fea- 
tures in bomb fuze design. The so-called “bore-safe” prin- 
ciple, in which the detonator is out of line with the ex- 
plosive train and cannot possibly cause functioning of the 
explosive charge when the fuze is set at “safe,” has been 
successfully used in artillery ammunition, This prineiple is 
being incorporated in the design of the new nose fuze for 
demolition bombs. This fuze will also contain a simple set- 
ting arrangement whereby the optional setting for instan 
taneous or short delay action can be made in the field either 
after the the 
Thus the necessity for the objectionable primer-detonators 
The 


interchangeability in all size demolition bombs from the 


before or fuze has been inserted in bomb. 


will be eliminated. fuze will be designed to allow 
smallest to the largest. 

The new type tail fuze will be of much more simple con 
struction than the nose fuze, mainly because the tail fuze is 
not subjected to the tremendous crushing forces at impaet 
that tend to flatten any nose fuze and even the nose section 
of the bomb ease. The tai! fuze will therefore not contain 
the bore-safe feature. It will provide for only short delay 
fuze action, and the construction and operation will be 
similar to the present Mk. V MI fuze. The primary fune- 
tion of the tail fuze will be to provide certainty of action in 
case the nose fuze fails. Like the nose fuze it will be so 
designed as to allow interchangeability in all size demoli 
tion bombs. 

The taeties of attack aviation, which provide for the 
operation of that branch of the Air Corps at extremely low 
25-ft.), prohibits the use of an ordinary 


When drop 
ped from this altitude with the airplane in horizontal flight 


altitudes (about 


fragmentation bomb with instantaneous fuze. 


a stabilized bomb will not strike the ground nose on, upon 
which the functioning of the present type bomb fuzes de 
pends. Therefore an all-ways fuze, which will function no 
matter in what position the bomb strikes the ground, is 
necessary for extremely low altitude bombing. Since this 
tvpe fuze is required the necessity for fins to stabilize the 
bomb is eliminated. The fuze must provide for a compara 
tively long delay of detonation after impact to allow the 
airplane, from which the bomb is dropped, to be at a safe 
Reliable 


all-ways fuzes with five second delay elements have been 


distanee before functioning of the bomb oceurs. 


Several types of unstabilized 
One ot 


developed for this purpose. 
low altitude fragmentation bombs have been tested. 
these tvpes with modifications will be manufactured in smal! 


quantities for test by the Air Corps. 


WHILE cost is an important factor affecting the design 

of any type of ammunition, availability of raw ma 
terials and the ease with which commercial concerns with 
their 


facture the item in case of an emergency are carefully 


present or slightly modified facilities could manu- 








studied before the design is approved. Not only must the 
design of metal parts be according to standard commercial 
practice, but it must be such that assembly into the com- 
plete article and loading with explosive can be easily and 
economically accomplished. The explosive filling charge 
for bombs is usually TNT which is first melted in steam- 
jacketed kettles and poured into the bomb body. The open- 
ing through which this loading is done must be of a certain 
minimum size in order that the explosive may be properly 
poured and must also be of a certain shape so that cavities 
in the explosive charge due to trapped air will not result. 

The future bombardment airplane with its complement 
of bombs and machine guns will be an extremely efficient 
offensive and defensive weapon for warfare. It will be 
equipped with several machine guns for defense against 
enemy aireraft. These guns will be flexibly mounted at 
various positions on the airplane so as to avoid “blind 
angles.” In other words, no matter from which direction 
an enemy aireraft approaches for attack, at least one gun 


With a 


large number of these airplanes flying in formation it ean 


ner will have an unobstructed view for detense. 


that can be con 


The 


bardment airplane may be capable of flying at extremely 


be seen that the combined volume of fire 


centrated on attacking aireraft is tremendous. bom- 


high altitudes so as to be bevond the effeetive range of 


antiaircraft fire from the ground. 


The type and size of bombs carried will depend on the 


mission to be accomplished. If an ammunition dump, rail- 


road yards or targets of light construction are to be at 
tacked, 100-lb. demolition bombs with instantaneous fuzes 
probably will be used. If the target is a bridge of con 


crete or steel construction or factories of heavy construe- 
tion, 1100-Ib. or even 2000-Ib. demolition bombs with delay 
The present bom 
LO0-Ib.. six 300-Ib.., 
bomb. <All of 


action tuzes probably would be used. 
twenty 


one 2000-lb. 


bardment airplane can carry 


four 600-lb., two 1100-lb. or 

these bombs, except the 2BOOO-lb.. are carried inside the 
fuselage of the airplane. That is, the bomb rack is built 
into a large compartment, the bottom of which is open. 


Internal suspension of bombs is more desirable than exter 
nal suspension due to the reduction in head resistance with 
the The 2000-lb. 


bomb must be carried on an external rack because the length 


resultant increase in lifting capacity. 
of the bomb makes it impracticable to provide an unbraced 
compartment this size inside the fuselage. The future air 
plane of this type will be capable of carrying at least twice 


this weight of bombs to much vreater distanees. The bomb 


sight will be a very accurate instrument which can be 
operated by a comparatively inexperienced man. All the 
bomber will be required to do will be to keep the instru 


ment pointed at the target. In other respects the instru 


ment will be automatie. That is, it will indieate auto 


matically to the pilot by means of a pointer whether the 
ground course of the airplane is in line with the target. 
At the proper instant a contact will be made which, through 
an electrical release mechanism, will drop the bomb. 
When one considers the increased efficiency, or destructive 
effect of 


from extremely high altitudes, and the rapid strides made 


bombs, the increased accuracy of bombing even 


in development of aviation during the past few years, it 


ean be realized that bombing is destined to have-an ex 


tremely important part in any future national emergeney. 
































MarcH-APrIL, 1929, 


ARMY ORDNANCE ” 





Army Ordnance 


Association, Inc. 


Directors at Annual Meeting Transact Important Business 


HE regular annual meeting of the Officers and Diree- 
tors of the Army Ordnance Association was held in 
New York City, January 24, 1929. The 


worthy business transacted was that accomplishing incor 


most note 
poration of the Association under the laws of the District 


of Columbia. The submission of reports on the status of 
the organization and the passage of important resolutions 
also marked the transactions. 

The Board at 


ability of 


meeting mn the advis 


the 


its 1928 considered 


incorporating the Association. In interim 


the matter was studied carefully and it was decided 


The method 


bv which the transition was effected is explained fully in the 


very 


that the corporate form has many advantages. 


following minutes of the meetine. 


It will be noted that a new Constitution and By-laws 


were necessary to conform to the new leg@al status. In th 


new form the entire organization remains substantially the 


sime as before incorporation. All officers of the uneor 


porated association hold the same positions in the ineorpor 


Co 1tim¢ a 


John 


th the exception of the 
ae ney 


Constitution 


ated organization 
Dalefield, who 


office. In 


. | 
lL. Stimson in thi 


SLCCeediis 


the 


Ross 


Amending provision Was 


for lite membership a ¢lass which has not existed hereto 
bore, 

The Directors adopted resolutions authorizing the a 
ceptance of endowments and also went on record im favor 
of the Cramton Bill (TH. R. 15175), now before Conere 
to establish uniform requirements aifectine Government 


contracts, 
the 
the 


the Ass 


annual re 


For the information of members of elation 


minutes of the meetine, ineludine the port ol 


secretary To the veo 1928, follow: 


Vii les Oo a 


Meeting of the 
leon 


Directors, 


limy Ordpaine tion 


HELD at 100 Kas 


American Exchanve 


tnd Street in the Board Room of the 

Trust 
a 
of January, 1929, at 11 o’¢loek in 


There 


Irving Company, in thie 


Borough ot Manhattan, City of York, on the 24th day 


the forenoon. 
were present: 

Benedict Crowell, President 
William W. 
William € 
James L. 
John C Director 
Chas. Elliot Warren, 


Chas. R. Baxter, Secretary, 


Coleman, Vice-President 


Spruance, Vice-President 
Walsh, Director 
Jones, 


Treasurer 


being a quorum ot the Board of Directors. There were 
also present by invitation of the Board: John Ross Dela 
field, Henry P. Erwin, and L. A. Codd, members of the 


Association. 
The President called the meeting to order and the Seere 


tary was about to read the minutes of the last meeting. 


On motion duly made, seconded and carried, the reading 
of the minutes was dispensed with and they were approved 
as recorded. 

and affairs of the 


the activities 


The annual 


report ot 





Association for the calendar year ended December 31, 1928, 


Was read by the secretary. The report of the Secretary 


follows: 


the honor to submit the following report ol 


| HAVE 


activities and affairs of the Army Ordnance Association 


for the ealendar vear ended December 31, 1928, together 


with statements of the financial condition at that time. 


“Constant effort was made during the vear toward further 


inprovement of ARMY ORDNANCE both as to text matter 
and typographical arrangement. The average size of the 
journal was 76 pages and cover, while the average pre run 
for each issue was 4,400 coples 


“In an effort further to stimulate interest in the pub 


heation, arrangements have been coneluded for three new 
front cover desiens Incorporating some of the well known 
lithographs of the late Josep! Pennell. It is felt that the 
new appearance of the journal beginning with the January 
February, 1929, issue will add materially to its attractive 
hes 

With the eontinual rise n membership of the Assoel 
tion and consequent greater circulation of | our 
together with the improvements already referred to, 
heheved that the journal il increase in value as an advei 
ising medium and that its subscription list also will groy 

‘The Tenth Annual Meeting of the Association was held 


Provine Ground, Marvland, Thursday, 
the \1 


" | 
the Aberdeen 


Obetober Ith, with sSoc1etl\ ol \lechar eal 


eric2n 


Kngineers, the American Institute of Electrical Engineers 
the Association ol Military s ! Conti ol t he [ I ( State 

n the Construetion Division Association participating 
For the first time in the history of the Association the 
aetual attendance was counted as visitors entered the Prov 
ing Ground, the dials showing that 10,048 people were 


present. Under the direction of the Quartermaster General 


of the Army approximately 4,700 meals were served 
“As in previous vears, In addition to a preliminary 
announcement, a final program also was printed and dis 


tributed amone the guests at the meetine. 


“From every viewpoint the meeting was the most success 
Not only was the 


previous veut put nearly 


ful in the history of the organization, 


attendance larger than in any 


detail well 
“The 


partment 


every was planned and exeeuted 


program of demonstrations by the Ordnance De 


the 
Air 
held. 
with the handling of the huge crowds 


ana 


and other branches of Army featured by a 


spectacular exhibition by the Corps was the most 


Interesting and instructive vet The details connected 


were admirably made 


earried out, while the meals service reflected oTreal 


credit upon the Quartermaster Corps and particularly 


Hoyle, 


Bower, who was in charge. 


pon 


the personnel of Fort Mad., under Capt. R. C., 


“The size of the erowd again made necessary the use of 


two special trains in the Proving Ground 


proper. As In 


the past, there were special overnight trains from New 
York, Pittsburgh, and New Haven and other New E: 
land cities and ears and busses from other point 
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“In my estimation one of the marked improvements of 
the meeting was the technical session of the Association, 
presided over by the President, at which addresses were 
given by Maj. Gen. C. C. Williams, Chief of Ordnance, 
and James L. Walsh, Chairman, National Defense Division, 
American Society of Mechanical Engineers. Moving pic- 
tures of the various demonstrations were made and are 
being used, through Association headquarters, by our vari- 
ous loeal posts and other interested organizations. 
“The Association is under a deep debt of gratitude to 
the War Department for its splendid codperation in every 
detail of the meeting. To General Williams and the Officers 
of the Ordnance Department I cannot give adequate praise. 
Col. C. M. Wesson, Commanding Officer at the Proving 
Ground, and the officers of his staff made every possible 
arrangement for an interesting program and for adequate 
provisions for the large attendance. In addition to the 
Quartermaster Corps and other branches of the Army, we 
are particularly grateful to the Assistant Seeretary of 
War, Hon. F. Trubee Davison, who made possible the Air 
Corps demonstration which attracted great interest. 


[DURING 1928 one new local post was organized and 
Through the personal efforts of our First 
Vice-President, Col. Wm. W. 
ganized in Milwaukee, the inaugural meeting of which was 
The Milwaukee Post has a mem- 


chartered. 
Coleman, a post was or- 


held on November 23rd. 
bership of 65. 

“The Association now has ten loeal posts ineluding, in 
addition to that of Milwaukee, New York (membership 
242), California (membership 144), Chicago (membership 
71), Boston (membership 101), Washington (membership 
66), Cincinnati (membership 90), Philadelphia (member- 
ship 177), St. Louis (membership 110), and Pittsburgh 
(membership 171). The total number of members affiliated 
with local posts is 1,237, or approximately 36 per cent of 
the total Association membership of 3,386. It is the aim 
of the Secretary to foster the establishment of local posts 
wherever sufficient interest is displayed, and it is hoped 
that arrangements can be perfected for the establishment 
of other posts, particularly in our larger industrial centers. 

“During 1928 there was a net increase in members of 
133. 


by resignation, 


The gross increase was 537, while 404 old members, 


nonpayment of dues, were 


The 


dropped is lower than that of previous years. 


death, and 
members 
The total 


membership, all classes, as of December 31, 1928, is 3,386, 


dropped from the roster. percentage of 


the largest membership in the history of the Assoeiation. 

“On September 6, 1928, the Constitution of the As- 
sociation was amended in the regular way changing the 
qualifications of junior members. Under the amended 
clause junior membership is open to ‘all men who are 
American citizens and who are students in technical schools 
or colleges.’ It is believed that this provision will aid very 
materially in inereasing the number of junior members. 
During 1928, 12 new group members were enrolled, while 


6 group members resigned. 


HE Ordnance trophy, a caliber .22 Sport Model Spring- 
field Rifle, for award to the winner of the President’s 
Match of the National Rifle Matches, was awarded to Sgt. 
S. M. C. Two prizes of $50 each were 
the First Class, U. S. Military 


H. R. King, U. 


awarded to members of 





Academy, for the best papers submitted on an ordnance 
subject suitable for publication in ARMy ORDNANCE. The 
winner of the first prize was Cadet D. C. MeNair for a 
paper entitled, ‘Erosion of Rifled Bores.’ The 
prize was awarded jointly to Cadets Church M. Matthews 
and R. C. Wilson, for a paper, ‘The Sword: From Combat 
Both papers were published in the Novem- 


second 


to Ceremony.’ 
ber-December issue of ARMY ORDNANCE. 

“An audit of the finanees of the Association, under the 
direetion of Col. Lester W. Blyth, was made by Messrs. 
Ernst & Ernst, certified publie accountants, as of Decem- 
ber 31, 1928. The audit covered the fiseal year 1928. The 
aeceounts of the Association were found to be correct and in 
rood order. 


“The balance sheet of December 31, 1928, as approved 


by the auditors is as follows: 


BALANCE SHEET 
Army Ordnance Association 


Assets 
1928 1927 

ies tik ee ae o 2.69 $ 21.48 
Cash on deposit: 

Association Account............. 5,811.28 7,430.31 

DEMARIS ACCOMM. occ cccccccceces 3,252.43 3,932.46 

Demonstration Fund........... ; 100.00 303.33 
Accounts receivable: 

Due from advertisers.... 90.00 270.00 
Other Assets: 

Securities owned........... 21,939.85" 15,196.91 

Ewes be males cele a5 73.14 39.15 
Permanent 

Furniture, fixtures and supplies 1.00 1.00 

Gb bak aa aes wae ...$ 31,570.39 $ 27,194.64 
Liabilities 

Unearned Income: 

Prepaid membership dues.... $ 9,816.92 $ 7,982.76 

Prepaid subscriptions to magazine 756.00 626.72 
Operating teserve.... aeta 20,997.47 18,585.16 

cca teeGveciaae cant ..-$ 31,570.39 $ 27,194.64 

*Cost. Market value December 31, 1928, $22,243.80 


(Here follow detailed items of expected income and an 
itemized statement of the budget of expenditures for 1929.) 
“By a decision of the Collector of Internal Revenue the 
Association is exempt from the payment of income tax and 
contributions to the Association by individuals are deduet- 
ible for income tax purposes. 
Direetors in 


meeting of the Board of 


AT the annual 

February, 1928, General Delafield was requested to in- 
vestigate and take the necessary steps toward incorporating 
the Association. General Delafield has given very gra- 
ciously of his time during the past year in investigating this 
subject and is now prepared to recommend the necessary 
procedure for incorporation. I have requested General 
Delafield to be present at this meeting and to explain and 
conduet the necessary formalities. 

“T feel that the Association, after ten years of operation, 
has evolved an ideal arrangement for conducting its affairs. 
Whatever recommendations I have to offer ean be embodied 
in the suggestion that the method of operation as now 
conducted be continued. 
tive headquarters and also to the affairs of the Finance 


This applies particularly to execu- 


Committee which, under resolutions approved by this Board 
last year, has the necessary authority to invest and with- 
draw surplus funds of the Association in invested seeuri- 
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ties as conditions arise. 


the Association and as Chairman of the Finance Commit- 
tee, is most gracious in his coéperation in all financial 
matters. 

“In closing I would like to thank all officers and diree- 
tors for their interest and codperation of the past year. I 
have every reason to believe that the Association has a very 
promising future. 

“Respectfully submitted, 
Cuas. R. Baxter, 


Secretary.” 


After discussion the report was approved as read. 

The Treasurer thereupon submitted his report for the 
tiseal year 1928 and presented the same to the meeting, 
and on motion duly made, seconded and earried, it was 
unanimously resolved, that the same be accepted and 
placed on file. 

The Chairman thereupon called for reports of officers and 
comunittees, 

Walsh moved the following resolution which 


William W. 


James L. 


was duly seconded by Coleman and unani- 
mously carried : 

WHEREAS, at the regular annual meeting of the Board 
of Directors of this Association held in New York City on 
February 16, 1928, this Board diseussed the desirability 
of incorporating this Association and tentatively deter 
mined to do so, and thereafter Brig. Gen. John Ross Dela 
field, a member of the Association, was requested to in 
vestigate the matter and take the necessary steps to accom- 
plish the same; and 

WHEREAS, the said John Ross Delafield, Henry P. Erwin, 
and L. A, 


sociation, have executed and filed a charter and certificate 


Codd, all members of the Army Ordnance As- 


of incorporation with the Reeorder of Deeds in the Distriet 
of Columbia, establishing the Army Ordnance Association 
in accordance with the laws of said District; 

RESOLVED, that the said certificate of incorporation and 
charter be adopted as the charter for this Association, and 
that the necessary steps be taken forthwith to merge the 
present Association into said Army Ordnanee Association 
as so incorporated, and that all the members and officers 
of this Association be duly and properly transferred to 
corresponding positions in said corporation, and that all 
the assets and properties of this Association be assigned 
and conveyed to said corporation upon the express as- 
sumption by said corporation of all the debts, contracts 
and liabilities of this Association, and that the officers of 


this Association be and they hereby are authorized to 
execute in the name of this Association all instruments 
necessary or required to transfer such assets, and do all 


the name of this Association 


required to accomplish this resolution and it intent. 


other acts in necessary or 
There being no further business and on motion duly 
made and seeonded the meeting adjourned. 
(Signed) CuHas. R. Baxter, 
Secretary. 


The transactions thereupon proceeded as follows: 


Minutes of the Meeting of Ineorporators 


Army Ordnance Association 

HELD at 100 East 42nd 
the American Exchange Irving Trust Company in the 
Borough of Manhattan, City of New York, on the 24th day 


Street in the Board Room of 


Colonel Warren, as Treasurer of 








of January, in the year 1929, at 11:45 o’clock in the fore- 
noon, for the purpose of perfecting the organization of 
this Association and the transaction of such other business 
as may properly come before the subscribers. 

There were present: 

John Ross Delafield 

Henry P. Erwin 

L. A. Codd, 
being all of the inecorporators and subscribers to the cer 
tificate of incorporation. 

Colonel Erwin called the meeting to order and on motion 
duly made and seconded General Delafield was made and 
elected Chairman of the meeting, and on motion duly made 
and seconded Captain Codd was made and elected Seere 
tary of the meeting. 

General Delafield then took the 


The Seeretary reported that the charter and certificate 


chair. 


of incorporation was recorded in the office of the Recorder 
of Deeds of the Distriet of Columbia on the 21st day of 
December, 1928, and then presented a certified copy of 
said charter and certificate of incorporation to the meeting. 
On motion duly made, seconded and carried it was 
unanimously 
Vorep that a copy of said original charter and certificate 
of incorporation be spread at length on the minutes. It 
is as follows: 
CERTIFICATE OF INCORPORATION 
OF 
ARMY ORDNANCE ASSOCIATION 
WE, the undersigned, citizens of the United States, of 
full age, a majority of whom are citizens of the Dis 
triet of Columbia, desiring to form a corporation pursuant 
to and in conformity with the Code of Laws of the Dis 
trict of Columbia, do hereby certify: 
First: 
ORDNANCE 
Second: 


Third: 


poration are: 


The name of the Corporation shall be Army 
ASSOCIATION, 
The Corporation shall have perpetual existence. 


The particular business and objects of the Cor 


To assist in effecting industrial preparedness for war as 
being one of the Nation’s strongest guarantees of 
and to that 


To keep available the highly specialized knowledge neces- 


peace, 


end: 


sary for arming the manhood of the Nation by stimulating 
interest in the design and production of ordnance material; 

To promote mutual understanding and to effect codpera 
tion with Ameriean scientists, inventors, engineers and 


manufacturers in civil life and the Regular and Reserve 
Officers of the Army Ordnance Department; 

To provide, when required, the services of competent 
committees to investigate and report upon special ordnance 
subjeets; 

To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the units 
required for Ordnance Field Service in the event of an 
emergency ; 

To commemorate the services rendered by the industry 
of the Nation and by the officers and civilian employees 
of the Ordnance Department in the wars in which the 
United States has been engaged. 
general 


In pursuance of and not in limitation of the 


powers conferred by law, and the objects and purposes 
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herein set forth, it is expressly provided that this Corpora- 
tion shall also have the following powers: 

To do all such aets as are necessary or convenient to at- 
tain the objeets and purposes herein set forth, to the same 
extent and as fully as any natural person could or might do, 
this 


By-laws of 


Certificate of 
this 


and are not forbidden by law or by 
Incorporation or by the Constitution or 
Corporation ; 

To purchase, lease, hold, receive by gift, devise or bequest, 
sell, mortgage, or otherwise acquire or dispose of real or 
personal property, to enter into, make, perform and carry 
out contracts of every kind with any firm, person, corpora- 
tion Or assoelation; 

To have offices and promote and carry on its objeets and 
purposes within or without the District of Columbia, and 
in other states, territories or colonies of the United States; 

To have all powers that may be conferred upon a Cor- 
poration by the Laws of the District of Columbia except 
as prohibited by the Constitution or By-Laws of this Cor 
poration. 

Fourth: 
members of this Corporation shall not be subjected 
of the 


The property of the officers and that of the 


to or 


chargeable with the payment corporate debts or 


obligations. 
Fitth: The 


grouped by localities, wholly or in part, in suborganizations 


membership of the Corporation may be 
designated “Loeal Posts” of the Army Ordnance Association, 
which are to be formed under such regulations as may be 
preseribed, from time to time, by the Board of Direetors. 

Sixth: The Board of Directors shall have power to make 
the Corporation and to 


By laws for the government of 


alter, change or amend the same. 
members and of the Diree 


Distriet of 


Seventh: The meetines of the 


tors of this Corporation may be held in the 


Columbia, or elsewhere within the confines of the United 


States or in its possessions. 
Kiehth: The number of Trustees of the Corporation for 
the first vear shall be seven (7). 


Witness our hands and sea's this 18th day of December, 
in the vear of our Lord, one thousand nine hundred and 


twenty-eight. 


JOHN Ross DELAFIELD (ks 'B.) 
Henry P. Erwin (L. 8S.) 
L. A. Copp (L. 8S.) 


District cf Columia, to wit: 


I, John A. Colborn, a Notary Publie in and for the District 
of Columbia, do hereby ertify that Henry Parsons Erwin, 
L. A. Codd and John Ross Delafield, parties to the annexed 
and foregoing Certificate of Incorporation of the Army 


December 18th, 1928, personally 
District, the said Henry Parsons 
Delafield, being personally 
who executed said Certifi- 
same to be their 


Ordnance Association, dated 
appeared before me in said 
Erwin, L. A. Codd and John 
well known to me as the persons 
cate of Incorporation, and acknowledged the 
act and deed 
Given under my 
1928. 
(Notarial Seal) 


Ross 


hand and seal this 20th day of December, 


JOHN A COLBORN, 


Notary Public. 
My commission expires October 23, 1929 


Colonel Erwin then proposed and nominated the following 


persons for membership in the Association and such 


nominations were thereupon each and all duly seconded by 
Captain Codd: 

Benedict Crowell, of Cleveland, Ohio. 
William W. Coleman, of Milwaukee, Wis. 
William C. Spruanee, of Wilmington, Del. 





James L. Walsh, of New York, N. Y. 
John C. Jones, of Philadelphia, Pa. 
Chas. Elliot Warren of New York, N. Y. 
Charles R. Baxter, of Washington, D. C. 
On motion duly made, seconded and unanimously earried 
it was 
Vorep that the Seeretary be and he hereby is directed 
to east one ballot for all of the persons so nominated fon 
membership. 
The 
that he 
been duly 


Seeretary thereupon cast such ballot and reported 
had done so and that all the persons nominated had 
become members of the As 


eleeted and had 


sociation. 
The Chairman then declared the next business to be the 
and directors to serve until the next 


election of officers 


annual election or until their suceessors were duly elected. 
The following were thereupon duly nominated: 

Benedict Crowell. 

William W. Coleman. 

William €,. 

Elliot Warren. 


R. Baxter, 


For President, 
For Vice-President, 
For Vice-President, Spruance, 
For Treasurer, Chas. 


For Secretary, Chas. 


For Directors: 
(Term fo expire December 31, 1952) 
Robert P. Lamont 


Frank A. 
Charles LL. 


Scott 


Harrison 


f pire December PL, LOA0) 
Waldo ¢ 
Samuel 


Pliny EF. 


Bryant 
\VieRoberts 
Holt 


erpirve on the same dates ‘s ftherr respectire 


(Term to 


divectorsh pis Wor ad wave Cr pired ey Neledl dMaiddbier 


lrmuy Ordnance lssociation) 


Bruce Cornwall 
Spencer G. Kuhn 
Charles H. Tenney 
Harry Seullin 
Ralph M. Dravo 
John C. 


James L. 


Jones 


Walsh 


There being no further nominations and on motion duly 
made, seconded and unanimously carried it was 

VotTep that the Secretary be and he hereby is directed to 
cast one ballot for each of the persons so nominated for the 
office to which he was nominated. 

The Secretary thereupon east such ballots and reported 
that all of said persons had been duly eleeted to the offices 
for which thev had been nominated. 

The 


assumed the duties of the offices to which they had been 


President then took the chair and the other offieers 


elected. 
“THLE Seeretary then presented a form of constitution and 

by-laws for the regulation of the affairs of the Associa 
tion which were read, article by article, and on motion duly 
made and seconded they were unanimously adopted and 
ordered to be inserted at length on the minutes. They are 


as follows: 
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Constitution 
Article I 
Name 
See. 1. The name of the organization shall be ARMY 


ORDNANCE ASSOCIATION. 


See. 2. The executive offices of the Association shall be 


in the City of Washington, District of Columbia. 


Article II 
Ob je ctives 
See. 1. The objectives of the Army Ordnance Associa- 
tion, hereinafter referred to in this Constittuion and in the 
By-laws as the Association, shall be: 
To assist in effecting industrial preparedness for war as 
being one of the Nation’s strongest guarantees of peace; 
To keep available the highly specialized knowledge neces- 
sary for arming the manhood of the nation by stimulating 
interest in the design and production of ordnance material ; 
To promote mutual understanding and to effeet coopera 
American scientists, inventors, engineers and 


tion with 


manufacturers in civil life and the Regular and Reserve 
Officers of the Army Ordnance Department; 

To provide, when required, the services of competent 
committees to investigate and report upon special ordnance 
subjects ; 

To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the units re- 
quired for Ordnance Field Service in the event of an 
emergency 

To commemorate the services rendered by the industry 
of the Nation and by the officers and civilian employees ot 
the Ordnance Department in the wars in which the United 
States has been engaged. 

See. 2. In the accomplishment of these objects the 
Association shall have all the powers set forth in the Cer 
tificeate of Incorporation and granted to it by Subchapter 
III, Chapter XVIII, of the Code of Laws of the District 


of Columbia. 


Article II] 
Me mibe rship 
shall be 


who are 


See. 1. Association 


Full 


men 


membership in the 


to all who are American eitizens and 


interested in promoting the cause of industrial prepared 


open 


ness, particularly in connection with the design, proeure- 
ment, production, manutacture, inspection, test or supply 
of Ordnance material. 

See, 2 


Lite membership in the Association shall be 
open to all men who are American citizens and who are in 
terested in promoting the cause of industrial preparedness, 
particularly in connection with the design, procurement, 
production, manufacture, inspection, test or supply ot 
Ordnanee material. 

Life membership shall continue during the lifetime of 
the life member and shall expire at death. It shall not 
he transferrable. 

See. 3. Student membership in the Association shall be 
open to all men who are American citizens and who are 
Student 


Association. 


students in technical schools or colleges. members 


hold 


Group membership in the Association shall be 


shall not office in the 
See. 4. 


open to all individuals, firms, companies and groups con 


vote or 


trolled by American citizens who are interested in promot- 





ing the cause of industrial preparedness particularly in 
connection with the design, procurement, production, manu 
facture, inspection, test or supply of Ordnance material. 

Group members shall have the privilege of nominating 
ten men for full membership in the Association, and mem 
bers thus nominated shall Group members 


shall 


ARMY ORDNANCE, the journal of the Army Ordnance As 


pay no daues, 


also be entitled to a quarter page advertisement in 


sociation, during the term of said group membership. 
Group members who avail themselves of this latter privilege 
must submit all copy for publication to the Editor of Army 
ORDNANCE for approval. 

See. 5. Honorary membership for life shall be con 
Board of 


persons who have rendered meritorious service to the cause 


ferred, in the diseretion of the Trustees, upon 


of industrial preparedness. Honorary members shall be 
entitled to all privileges of full membership except as other 


Wise provided in this Constitution and in the By-laws. 


See. 6. The term “member” when hereafter used in this 
Constitution and in the By-laws shall mean full and life 
members only. 

See. 7. Nothing in this Article shall be construed to 


change the existing status of any Junior or Associate 


hereafter 
Post 


members of the Association, but all members 

admitted to membership in the Association or any 
thereof shall conform to the elassifieations above defined, 
Article 1V 

Directors and Board oft 


government of the 


O flicers, Bourd of 
The shall be 


vested in its officers, a Board of Directors and a Board of 


7 rustees 
See. 1. 


Association 
Trustees. 

See. 2. The officers shall consist of a President, a First 
Vice-President, and a Second Vice-President, who shall be 
elected by letter ballot of the members of the Association 
for a term of two ealendar years, and a Counsel, a Treas 
urer, and an Exeeutive Seeretary who shall be eleeted by 
hold 


calendar years or until their successors have been elected 


the Board of Trustees and who shall office for two 
and qualified. 
The 


W ho 


See. 3. 


shall 


chairman, the 


Board of Directors 
shall be 


member 


consist of the 
Viee 


authorized 


President, ex-officio 
Presidents, one 
Post of the 


hallot of 


elected by each duly 


Association, and six 


members elected by gen 


eral the members of the Association. The term 


ot office of members of the Board of Directors eleeted bv 
letter ballot of 


the Association shall be for four ealendar 


vears, provided that the term of three members thereot 
shall 1930, and 
thereafter, and of the remaining three December 31, 1932, 

The Board of 


ana every 
shall have power to fill easual vacancies in the ease of. its 


terminate Deeember 31, every four years 


four vears thereafter. Directors 


members elected by general ballot and in the offices of 


and Vice-Presidents. 
The 


and one director to be 


President 
See. 4. 


shall 


appointed annually by the 


Board of Trustees consist of the 
officers 
Board of Direetors and shall act as the Board of Trustees 
required by the laws of the District of Columbia to have 
control and management of the affairs and funds of the 
Association, 


The shall 


governing the Association which shall become effeetive wher 


See. 5. Board ot Directors prepare By law 


approved by a majority thereof. 
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Article V 
Meetings 
See. 1. 


held in the autumn of each year, preferably during Octo- 


her, for the diseussion of new and improved methods of 


manufacture, to witness the demonstration of such experi- 
mental types of ordnance material as may be authorized by 
the War Department, and for other purposes. 

See. Z. 
as may be necessary, to be called in the manner provided 


The Association may hold such special meetings 
by the By-laws. 


Article VI 

Amendments 

See. 1. Amendments to this 
posed by a majority vote of the Board of Directors or of 


Constitution may be pro- 


the Board of Trustees or upon petition addressed to the 


President and signed by not less than 5 per cent of the 


total number of members. 
Proposed amendments shall be submitted to the 
entire active membership by letter ballot shall be 


adopted if a majority of the votes cast are in favor thereof, 


See. 2. 
and 


See. 3. Voting shall cease and the polls close on amend- 
ments to the Constitution on a predetermined date not less 
than thirty (30) days after the ballots have been mailed 
to the members. The votes shall be counted by a committee 
of three tellers appointed by the President, and certified to 
the Executive Secretary within fifteen (15) days after the 
polls have closed. 

See. 4. Amendments, unless otherwise provided for, 
shall become effective upon receipt of the Executive Seere 


tary of a certificate of their adoption by the tellers. 


By-Laws 
Me mbe rship 
shall be 


entrusted to the Board of Trustees, and the decision of that 


1. The election to membership of all classes 
Board as to eligibility shall be final. 

2. Any person desiring to become a member shall make 
written application to the Executive Secretary, said ap 
plication shall be in such form and contain such data as 
may be prescribed by the Board of Trustees. 

3. Any member may withdraw from the Association at 
any time by tendering his resignation in writing, but such 
resignation shall not become effective until said member 
shall have paid all sums due the Association from him at 
the time of such resignation. 

+, Any member may be dropped for cause by a vote of 
four (4) members of the Board of Trustees, or havine been 
dropped may be reinstated at the diseretion of the Board 
of Trustees, 

Membershin Dues 

5. The fee for life membership in the Association shall 
($100.00) The 
membership in the Association shall be, 


Student 


be one hundred dollars. annual dues for 


for Members, five 
($5.00) dollars; for Members, two dollars and 
twenty-five cents ($2.25); and for Group Members, one 


These 


sums are in addition to whatever dues or assessments may 


hundred ($100.00) dollars, payable in advance. 
be imposed by the respective local posts in the ease of 


members. 





The annual meeting of the Association shall be 





Trustees 


6. The Board of Trustees shall have control of the man- 


Bourd ofl 


agement, finances, publications and election of members of 


the Association, and, within the limitations of the Con- 
stitution, shall have the power to initiate and execute any 
measures whatsoever which in its judgment seem necessary 
or expedient to further the interests of the Association and 
achieve its objeets. The Board of Trustees shall meet at 
least once a vear and a majority of the members of the 
Board of Trustees shall constitute a quorum for the trans- 
action of business. 

Board of Directors 
7. The shall 


technieal, seientifie, and social interests and activities of the 


Board of Directors have charge of the 
Association, and in regard to the business and financial in- 
terests it shall act in an advisory capacity and may delegate 
any of its duties other than in connection with amendments 
to the Certificate of Incorporation, Constitution or By- 
The 


shall meet at least once each vear and five (5) members 


laws, to the Board of Trustees. Board of Direetors 


thereof shall constitute a quorum. 
O flicers 

8. The President shall have general supervision of the 
affairs of the Association; he shall preside at the meetings 
of the Association, of the Board ot Directors and of the 
he shall be 


of all) subcommittees 


Board of Trustees; ex-officio a member of all 


committees and thereof. In the 
absence of the President his duties shall devolve upon the 
Vice-Presidents in succession, and, in their absence, upon the 
of service. 


Board of Trustees in order ot SCnLOriLy 


9 The Counsel shall be the legal adviser to the officers, 
the Board of Trustees and the Board of 
10. The 


and accounts of the Association 


Directors, 


Treasurer shall be comptroller of the finances 

under the direction of the 
Board of Trustees. He shall render an annual report and 
such special reports as may be ealled for by the Board ot 
Trustees. The accounts of the Association shall be audited 
annually by an auditing committee of three members to be 
appointed by the President, which committee shall report 
the result of such audit to the Board of Trustees, or in the 
diseretion of the Board of Trustees a certified publie ae- 
conduct the annual audit, his report to be 


countant may 


made to the Board of Trustees. 


ll. The Executive Secretary shall make collections and 
disbursements under the supervision of the Board of Trus 
tees, shall keep the roster of members and the reeord ot 
the status of annual dues, shall be the keeper of the seal 
of the Association and shall have custody of correspondence 
and records. He shall be responsible that suitable arrange 
ments are made for the annual and other meetings of the 
Association, of the Board of Directors and of the Board of 
Trustees, the proceedings of whieh he shall record. He shall 
submit an annual report to the Board of Trustees for 
presentation to the Board of Directors at its annual meet 
ing. He shall be responsible for the management of the 
executive offices and shall have the power to contract in the 
name of the Association for such serviees and supplies as 
are necessary for its operation. 

Local Posts 

12. Upon petition signed by not than 


less twenty-five 


(25) members of the Association in any locality stating 


their desire to form a loeal unit for the more intimate 
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achievement of the purposes of the Association, such unit 


to be known as a local post, the Executive Secretary ot 
the Association shall immediately authorize a meeting for 
such inauguration and the Association shall contribute to 
the 
($2.00) dollars for each such petitioner, such payment to 
($100.00) 


the organizing expenses of such post sum of two 


be, however, not over one hundred dollars in 


the aggregate for any one city. 
13. 


Army Ordnance Association shall have enrolled as 


When not less than twenty-five (25) members of the 
mem 
hers of such a post, the Association shall issue a suitable 
charter thereto, signed by the President and Seeretary of 
the Association. 

14. Loeal posts shall be authorized to receive joint mem 
the 


appheation for such joint membership containing the same 


bers into Association and local post upon signed 


pledge and statement of objective as contained in) Army 
The loeal 


may be 


Ordnance Association membership application. 


post may collect annually whatever local dues 


members, if five ($5.00) 
the 


Association 


assessed against its 


any, plus 
dues to 


the 


dollars annual 
the 


Association, or if it so elect, 
shall be 


In either event, the 


annual dues to collected by 


the Association in the usual manner. 


sum of fifty (50¢) cents shall be remitted to each loeal post 


for each of its members upon the payment by them of 


their annual dues to the Association. 
15. The 
mitted to 


shall be 
shall be 


become effective. 


each loeal sub- 
the 


before the same shall 


Constitution of 
the 


approved by 


post 


President of Association and 


Amendments 


16. Amendments to the By-laws may be made by the 


Board of Trustees at any regularly called meeting thereof. 


Meetinas 


17. The annual meeting of the Association shall be held 


preferably during the month of October in each vear. With 
the concurrence of the War Department the annual meeting 
will be held either at the Aberdeen Proving Ground, Mary 


land, or at a Government arsenal where current develop 


material may be ex- 


shall 


and test of war 
The 


mine the date and place of the annual meeting. 


ment, manutacture 


hibited and studied. Board of Trustees deter 

1s. Special meetings of the Association may be ealled at 
any time at the diseretion of the Board ot Trustees or shall 
he called by the President upon written request of not less 
than 5 per cent of the total number of members, the notices 
for such meetings to state the business for which such meet- 
ing is called and no other business shall be entertained or 
transacted at that meeting. 

19. Notice of each annual or special meeting shall be 
mailed by the Executive Secretary to each member not less 


than thirty (30) days before the date of that meeting. 


Nominations 

20. A Nominating Committee of five (5) members shall 
be appointed by the President on or before June Ist of 
to be held. This 


mittee shall deliver to the Executive Secretary in writing on 


each vear in which elections are Com 


or before July Ist, the names of its nominees for the elee 
the The 
Executive Seeretary will communicate with each nominee. 


his 


tive offices next falling vacant in Association. 


In the ease of the declination of any nominee to accept 





nomination, the Executive secretary shall report the facet ot 


such declination to the Nominating Committee which will 
then nominate another member for the office. 

21. Nominations also may be made by petition signed 
by not less than 5 per cent of the entire membership of the 
Association, which petition must be filed with the Exeeu 


tive Secretary together with the written acceptance of the 


nominations by the nominees, prior to July 20th. 


Elections 
22. The shall 


July 31st to each member entitled to vote a 


Executive Secretary mail on or before 


ballot stating 


the names of the candidates for the several offices falling 


vacant, and the time of the closure of the voting. The voter 
shall prepare his ballot by marking the same opposite the 
names of the respective candidates of his choice or by eross- 
ing out the name of any candidate or candidates rejected 
by him, and may write in the name of any eligible member 
of the shall the 


ballot for more eandidates than there are offices to be filled. 


Association. In no event voter mark his 


The voter shall enclose ballot in an envelope and seal the 
sane, He shall then enclose the sealed envelope in a second 
marked “Ballot for Officers,” 


for identification. 


seal the same, and shall then 
The ballot 


prepared and enclosed shall be mailed or delivered unopened 


write his name thereon thus 


to the Executive secretary of the Association. 


Tellers 


23. The President shall, on or before July Sist of each 
vear in which elections are to be held, appoint three tellers 
shall be the 


votes east and certify the same to the President or Presid 


of Eleetion of Officers whose duty to Canvass 
ine Officer at the first subsequent session of the Board ot 


The Tellers shall 


when their report of the canvass has been presented and 


Trustees. term of office of the expire 


aecepted, 


24. The Executive secretary shall certify. to the com 
petency and signature of all voters, and shall deliver un 
opened all ballots to the Tellers of Election. Ballots with 
out the endorsement of the voter written on the outside 


envelope are defective. Ballots which contain more names 


than there are offices to be filled are thereby defective, and 
~hall be 


rejected by the Tellers of Eleetion. 


25. The voting for the eleetion of officers shall close 
at 12 o'clock noon on the first Tuesday in September in 
each vear, The Tellers shall not recelve any ballot after 


The Tellers 


of Eleetion shall first open and destroy the outer envelopes 


the stated time for the closing of the voting. 


and shall then open the inner ones, canvass the ballots and 


certily the result to the President or Presiding Offieer at 


the next succeeding session of the Board of Trustees. The 
President or Presiding Officer shall then announce the 
candidates having the greatest number of votes for their 


respective offices and declare them elected for the ensuing 
term. 
26. The 


Nominatine Committee and the names, if 


names of the candidates proposed by the 


any, of members 


nominated by petition, and the respective offices for which 


they are candidates shall be printed in separate lists on 
the same ballot sheet. 
25 In ease of a tie in the vote for anv officer, thi 


his absenee, the Presiding Officer of 


shall 


President, or, in 


east the deciding vote. 


Trustees, 


Board of 
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Calendar 


shall close on December 31st of 


tiseal 


28. The 
each year. 
29. The 


nearly as possible as follows: 


vear 
yearly calendar shall be, where applicable, as 


June 1 (on or before) : 
Nominating Committee of five members appointed by 
the 


July 15 (on or before) : 


President. 


Nominating Committee submits report of nominees to 
Secretary. 
July 31 


Secretary sends out letter ballots for officers. 


(on or before) : 
July 31 (on or before) : 

President appoints three tellers of election. 
September (first Tuesday) : 

Polls close at noon. 
September 15 (on or before) : 

Tellers certify results of election to Board of Trustees. 

Seeretary notifies newly elected officers and directors, 
Autumn—usually during October: 

Annual Meeting. 

Insignia 

30. The insignia of the Association shall consist of an 
emblem having at its topmost part the American eagle with 
wings spread, below which shall be a shield upon which 
shall be superimposed in the center a flaming bomb with 
the letters “U” and “S” Above the 


bomb shall be enserolled the words “The Army Ordnance 


on either side thereof. 
Association.” Insignia in this form with ribbon and such 
modifications of it in the form of pins, badges, buttons 
and rings shall be authorized by the Board of Trustees for 
use of members. The ribbon shall be the traditional Ord- 
nance colors, the center portion being searlet bordered with 


yellow and edged with black. 


The President announced that the Army Ordnance As 
sociation, an unincorporated association, had transferred, 
assigned and conveyed all of its property to this corpora- 
tion and association conditioned upon this corporation as 
suming all its debts, obligations and liabilities and presented 
a bill of 

On motion duly made, seconded and carried, if 


sale. 
Was 
unanimously 

RESOLVED that this corporation and association accept 
the transfer and assignment to it of all the property of the 
Army Ordnance Association, an unincorporated associa- 
tion; and thereby expressly, in consideration therefor, as- 
sumes all of its debts, obligations and liabilities, and that 
said bill of sale be spread at length on the minutes. (Here 
follows a bill of sale.) 

William C, 


membership in this corporation all persons and organiza- 


Spruance then nominated and proposed for 


tions who are now members in good standing of said un 
incorporated Army Ordnance Association, such member- 
ships to be in classes created or recognized by the con- 
stitution of this corporation corresponding to those in 
which such persons and organizations were members in said 
unincorporated association, and such nominations were each 
and all duly seconded by Henry P. Erwin. 

On motion duly made, seconded and unanimously carried 
it was 
Vorep that the Secretary be and he hereby is directed to 














so nominated for 





ballot for all of the 
membership. 


The Secretary thereupon cast such ballot and reported 


cast one persons 


that he had done so and that all the persons nominated 
had been duly elected and had become members of the 
Association. 
On motion duly made and seconded and there being no 
further business the meeting adjourned. 
(Signed) CuHas. R. BAxTesr, 


Executive Secretary. 


‘THE Directors of the Army Ordnance Association there- 


upon were called in meeting and proceeded as follows: 


There were present: 
Benedict Crowell, President 
William W. Coleman, Vice-President 
William C. Spruance, Vice-President 
James L. Walsh, Director 
John C. Jones, Direetor 
and 


Delafield, Counsel, 


Baxter, Executive Secretary. 


and by invitation: John Ross 
Chas. R. 

The President called the meeting to order and proceeded 
to the transaction of business as follows: 

On motion duly made and seconded it was unanimously 

RESOLVED, that in the discretion of the President endow- 
ments shall be accepted by the Association for the further- 
ance of its objects and purposes. 

On motion duly made and seconded it was unanimously 

RESOLVED, that James L. Walsh of New York, N. Y., a 
Director of the Association, is hereby elected to membership 
Soard of Trustees of the Army Ordnanee Associa- 
1, of the Con- 


Association, for a term to expire De- 


on the 
tion in accordance with Article LV, Section 
stitution of said 
cember 31, 1930, 

On motion duly made and seconded it was unanimously 
that all 
porated Army Ordnance Association and the members there- 


RESOLVED, Committees existing in the unincor 
of are hereby appointed and ratified as operative in this 
Association, their functions to be the same as those in the 
unincorporated Association. 

On motion duly made and seconded it was unanimously 
that. the Meeting of the 


Army Ordnance Association be held, subject to the ap- 


RESOLVED, Eleventh Annual 
proval of the Secretary of War, at the Aberdeen Proving 


Ground, Md., during October, 1929, the exact date to be 
determined by the President, and that the American [ron 
and Steel Institute and the National Metal Trades Associa 
tion be invited to participate therein. 

On motion duly made and seconded the following resolu 
tion was unanimously adopted: 

WHEREAS there is now before the Judiciary Committee 
of the United States House of Representatives a Bill 
H. R. 15713 


form requirements affecting Government contracts, 


known as the Cramton Bill, to establish uni- 


RESOLVED, that the Army Ordnance Association by its 
Officers and Directors urges the enactment of said bill into 
law for the facilitation of the National Defense. Be it 
further 

RESOLVED that the Secretary be directed to notify the 
Chairman of the said Judiciary Committee of this action 
and to publish this endorsement in ARMY ORDNANCE. 

There being no further business and on motion duly made 


and seconded the meeting adjourned. 
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Production of Artillery Ammunition 
The Mission of Frankford Arsenal in Peace and War 


By H. U 


HERE are 


departments : 


at Frankford Arsenal, three manufacturing 
the Small 
ment, the Instrument Department and the Artillery Am 
Before the World War, Frankford 


Arsenal was the principal producer of the current annual 


Arms Ammunition Depart 


munition Department. 


requirements of artillery ammunition for the Army. Ex 
cept for the manufacture of explosives and powders, and 
the loading of propellant charges for separate-loading am 
the Artillery carried 


munition, Ammunition Department 


out all phases of the 


work involved in the 
production of com- 
plete rounds of field 


gun ammunition from 
the waking of the 
forging to the loading 
and assembling of the 
complete round. 

The World 


brought on a 


War 
deeided 
increase in require- 
ments for high explo- 


loaded shell. 


Frankford Arsenal is 


sive 


situated comparatively 


close to a thiekly 
populated distriet of 
the City of Philadel- 


phia. The size of the 
arsenal is not sufficient 
to permit quantity 
loading of high explo 
sive being carried out at any part thereof which would be 
sufficiently removed to assure absolute safety to the sur- 
rounding inhabited community. After the war the loading 
of high explosive shell as well as the loading of all other 
artillery ammunition components was transferred to the 
which 


Picatinny Arsenal, near Dover, N. J., the loeation ot 


is much more suitable for such activities. So at the present 
time the production of the Artillery Ammunition Depart 
ment is limited to the metal parts of shell, shrapnel ear 
tridge cases, primers, adapters and boosters, complete round 
containers and bombs. 

The following shops comprise the facilities of the de 
partment: Shell machining, cartridge case, fuze, sheet metal, 
plating, forge and heat treating and tool. 

Loeated in the shell shops are machines and equipment 
for the machining of common steel shell and shrapnel for 
calibers from 75-mm. to 240-mm., inelusive. The shops are 
housed in four buildings. At the present time the shops in 
only two of these buildings are active, the other two being 


in reserve. Of the two active shops, one machines shell 


*In charge of artillery ammunition war plans. Frankford 
\rsenal, 
U.S. A 


Philadelphia, Pa Captain, Ordnance Department 








Shell Shop, Frankford Arsenal, 


. Wagner* 


and shrapnel of calibers from 75-mm. to 105-mm., inclusive, 


and the other, shell of calibers from 155-mm. to 240-mm., 


inclusive. For the past two years the facilities of the latter 
have been largely employed in the manufacture of shell 
for the Navy Department. 

In the reserve shops there are available for manufactur 
ing Operations approximately 75,000 square feet of floor 
space while the active 10,000 


teet. 


shops contain approximately 
lathes the 


part ol the equipment 


square Engine and turret form greater 


ot these shops 


An entire building, 


with floor space ot 
about 0.000 square 
feet, is devoted to the 


manutacture ot ear 
for artil 


The 


equ ! pment of the 


tridge 


Cases 
lery ammunition, 
cartridge ease shop 
consists principally of 
the large presses re 
quired in the drawing 
ot cartridge CASES 5 
annealing furnaces ; 


and the machines for 
turning and trimming 
the cases. The presses 
in this shop are all 
mechanical power 
manufactured 


Toledo 
Machine and Tool Company and the E. W. Bliss Company. 


presses 


Machining 5-inch Navy Shell. 


by both the 


As a matter of fact, the shops which are designated as 
the fuze shops do not manufacture fuzes in time of peace. 
The shops are housed in two buildings. One shop is in 
active, being held in reserve for the emergency production 
of fuzes. The other is engaged, during peace time, in the 
manufacture of 37-mm. shell, adapters, primer parts, bomb 
parts, and the threading of booster casings. Before and 
during the World War the now inactive fuze shop produeed 
large quantities of fuzes, including both time and detonating 
types. A number of machines, however, for this work have 


heen transferred to Pieatinny Arsenal, where, in time of 


peace, the metal parts of fuzes are manufactured. 


Automatic and hand serew machines are the principal 


items of equipment of the reserve fuze shop. Automatic 
and hand serew machines and drill presses are the principal 
items of the active shop. The building housing the former 
contains about 73,000 square feet ol floor space and that 
for the latter 12,500 square feet. 

The sheet metal shop is equipped to manufacture tin a 
terneplate containers for complete rounds and componer 
also the 


of ammunition and drawn parts of primers, booste1 
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Cartridge Case Shop, Frankford Arsenal. 


casings, and fuze seat liners. The equipment of the shop 


consists principally of metal cutting and forming machines 
medium size and 


for the manufacture of containers; and 


small mechanical power presses for the drawing of 
primers and booster casings. 
The shop covers an area of 
11,000 reel. 


The facilities of the plat 


about square 


ing shop comprise equip 


ment for the piekling, rins- 


ing and washing of cart 
ridge  ¢ase, booster and 
primer cups, as well as 


ehromium 
After 


Cups in the 


equipment — for 


and zine plating. 
annealing’ the 
different 


draws during’ the 


manufacture of cartridye 
eases, boosters and primers, 
they are pickled and washed 
in this shop. The installa- 


tion for chromium plating 
is comparatively new, and includes equipment for plating 
pistol, rifle and small gun barrels. 

The furnaces and quenching tanks used in the heat treat 
ment of shell and shrapnel are located in the forging and 
heat-treating shop. The shop is contained in one building 
with 52,000 square feet of floor space. Equipment for the 
nosing of projectiles, consisting of the heating furnaces and 
nosing hammers, is also located in this shop. The present 


facilities for forging projectiles here have never been 


operated on a production basis. The completion ol the in 
stallation of the facilities was not accomplished until after 
the war and the requirements since that time for projectile 
forgings have been so small that it would not have been 
The shop is equipped with 


billets; billet 


economical to operate this shop. 
facilities for nicking and breaking heating 
furnaces for 75-mm., 155-min. and 240-mm., slugs, and three 
units of hydraulic presses consisting of two presses each; 
one unit for forging 75-mm. shell, one for forging 155-mi. 
shell and one for forging 240-mm. shell. 

The tool shop of the Artillery Ammunition Department 
is equipped with the usual tool-room facilities, such as 
lathes, milling machines, planers, grinders, ete., to manu- 
facture the ordinary tools, jigs and fixtures required in the 
manufacture of the metal parts of artillery ammunition. 





Fuze Shop, Frankford Arsenal. 





TAKING into consideration the facilities referred to 
above, it is the mission of Frankford Arsenal, in peace 


time, to—(1) prepare detailed plans for operation and 


production in time of an emergeney; (2) maintain ia 


standby condition the reserve facilities so that they ean be 


brought into production in the event of an emergeney in the 


minimum length of time; (3) manufacture economically the 


metal parts of shell, shrapnel, bombs, cartridge cases, tin 
containers, and primers in such quantities as may be de- 
manded by the current consumption of ammunition by the 


Army; (4) manufacture the metal parts for service test 


lots of newly developed types of ammunition: (5) develop 


the method of manufacture of new types of metal parts, 


and improve the methods on existing types; (6) train 
personnel in the manufacture of ammunition; (7) prepare 
descriptions of manufacture, establish and compile manu 


facturing data: (8) compute the requirements of com 
ponents of ammunition necessary to balance the stocks ot 
hand and recommend alloca 


ammunition components on 


tion of production in order to meet these requirements. 
The 


tion 


orders for ammuni 


components alloeated 
to Frankford Arsenal for 
production in time of an 


emergency form the basis 
for the preparation of de 
tailed plans covering emer 
gency operation. The re 
quirements on this basis for 
all machines, jigs, fixtures, 
tools and gages, for person 
nel and equipment, and for 
and 


raw materials power, 


hitist be determined and 
plans made for the procure 
ment of that whieh is not at 


om 
The 


fixtures, 


present available, 
drawings of all 
tools and waves must be prepared, tovether with operations, 
sheets and organization charts. The plans must be com 
plete and kept up to date, 

The manufacturing facilities of the Artillery Ammunition 
Department would, in the event of an emergency, be called 
brunt of the production of the most 


upon to bear the 





Sheet Metal Shop, Frankford Arsenal. 
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urgently needed components of artillery ammunition. In 
time of peace it is essential that the reserve or inactive 
facilities be maintained in first-class condition and im 
proved wherever practicable. The important requirement 
concerning these facilities is that in an emergency they be 


able to get into production with the minimum delay. 


SINCE the World War manufacture of metal parts of 

artillery ammunition and bombs for current consumption 
and reserve has been limited and has involved, to a large 
extent, the modification of components on hand and the 
utilization of partially completed components. Except for 
the manufacture of the metal parts of the larger bomb: 
and of fuzes practically all of the production has been 


earried out at Frankford Arsenal. The orders have, in 





general, been numerous and small covering a large variety 


Plating Shop, Frankford Arsenal. 


of different components, The production has required the 


use of a large variety of different ~pecial tools, fixtures, the using service of the Army and thoroughly tested. In 


jigs and gages, a number of which were on hand and the case of the metal parts of ammunition, it is the mission 
available for use. It has, therefore, been much more of Frankford Arsenal to manufacture these lots, taking the 
cconomical to satisfy the requirements of the Army for component from the laboratory stage of production to the 
such ammunition compo secmiplant stage. 

nents than would have been For newly develope: 
the ease had it been neces metal parts of artillery 


sary to carry this produe ammunition, Frankford 


tion “on in commercial Arsenal is required to manu 


plants. facture the original design 


It is required that Frank- and to develop this manu 
ford Arsenal maintain = its facture. It is also neces 


shops and organization so sary that contact be main 





as to be able to produce the tained with the newest and 
Armvy’s current require latest developments in 
ments for finished com equipment and manufactm 






ponents in all cases except ing methods applicable to 
the production of artillery 


\ 


where the maenitude” or 
\ 


character of any particular \ a OS 
requirement would, in fair- ee. \. prove wherever possible thi 
ness to the Government and em \ 


Heat Treating Shop, Frankford Arsenal. production of standard items. 





present methods ol the 


the manufacturer, justify the 
production of such requirements in) commercial plants. ‘THE training of personnel in the manufacture of ammuni 

After a component has passed through the developmental tion is a very important function of the arsenal. It is 
stages, it is necessary to manufacture it in lots ranging not contemplated that the personnel trained will neeessarily 
from 1,000 to 5,000 so that the item may be turned over to be with the arsenal in the event of an emergency. On the 
other hand, it is anticipated that at such time a consider 
able portion thereof will find their way into large com 
mercial plants engaged in munitions production for the 
Government and thus carry to these plants valuable know! 
edge and assistance. 

In response to a demand made by the Distriet Ordnance 
Offices for manufacturing information, the Ordnanee De 
partment has directed Frankford Arsenal to prepare de 
scriptions of manufacture covering the metal parts of artil 
lery ammunition. The demand for manufacturing informa 
tion has originated primarily with manufacturers who hav 
hever previously produced munitions and who have been 
approached by the distriet representatives to assist in th 
work of procurement planning. In the preparation at 
Frankford Arsenal of the descriptions of manutacture 
aruillery ammunition components every effort is being ma 


to make the data as complete as possible 


es 


Forge Shop, Frankford Arsenal. 





The manufacturing data available from the World War 
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together with the experience of the arsenal in manufacture 
since the war are being used as the basis for the work. 
The Ordnance Department believes that the information 
furnished will not only materially assist a manufacturer in 
planning, but will also aid in eutting down the time which 
will be required for him to get into production in the event 
of an emergency. The following information is ineluded: 
1. The Ordnance Department drawings of the component. 
2. A list showing the Ordnance Department number and 
the name of all drawings and specifications applicable in 
the manufacture of the component, 3. A list of operations 
specifying the type of machine required, the approximate 
horse power, the number of operators per machine, the 
estimated production per machine, the name and drawing 
number of tools, jigs, fixtures and gages applicable to the 
operation, and a sketch showing the component at the end 
of the operation. 4. A deseription of the contractor’s in- 
spection. 5. A deseription of the Government inspection. 
6. A bill of raw material entering into the manutacture. 
7. A diagrammatic shop layout. 8. A list of prineipal ma- 
chines and personnel required. 9. The working drawings 
of all tools, jigs, fixtures and gages required in the manu 


facture. 


(LONCERNING the phase of this work which deals with 

shell machining and shell forging, the Assistant Chief 
of Ordnance has appointed a committee designated as the 
Subcommittee on Shell Forging and Shell Machining. This 
committee consists of the following members: Lt. Col. 
Alten S. Miller, Vice-President, Bartlett Hayward Co., 
1607 Pershing Square Bldg., New York, N. Y.; Lt. Col. 
G. P. MeNiff, Assistant to Vice-President, National Tube 
Company, 1609 Blvd., Pittsburgh, Pa.; Maj. 
C. F. Morley, President, Morley Machinery Corp., 1139 
University Avenue, Rochester, N. Y.; Mr. O. W. 
ing, General Manager of Works, Westinghouse Air Brake 
Co., Wilmerding, Pa.; Mr. John P. Sykes, Senior Vice- 
President, Baldwin Locomotive Works, Eddystone, Pa.; 
Mr. J. D. Cartin, General Manager, New York Air Brake 
Co., Watertown, N. Y.; Mr. W. C. Dickerman, Vice-Presi- 
dent, American Car and Foundry Co., 30 Church Street, 
New York, N. Y.; Mr. E. 
Manufacturing Co., St. Louis, Mo.; Mr. George C. Brain- 


Beechwood 


Buent- 


H. Steedman, President, Curtis 


ard, President, General Fire Proofing Co., Youngstown, 
Ohio; Mr. W. R. Tyson, William Wharton, Jr., Co., 


Easton, Pa. 

Upon eompletion of a deseription of manufacture on 
shell machining or forging prepared at this arsenal, it is 
submitted for comments and criticism to the members of 
this committee. As a result of these comments and criti- 
cisms the original data are changed and resubmitted. Upon 
the approval thereof by the committee, the deseriptions oft 
manufacture are ready to be made available to the District 
Ordnance Offices. 

As has been previously stated, the methods of manu- 
facture set forth in the deseriptions of manufacture are 
based upon those employed during the World War by com- 
mereial manufacturers and also upon the experience of 
Frankford Arsenal sinee the war. The designs of tools, 
fixtures and gages are the same or similar to those which 
have given good results in quantity production either dur- 
ing or since the war. So far as the descriptions of manu- 
facture already prepared, covering shell machining, are 











concerned the sequences of operations have been carefully 
reviewed by the members of the subcommittee and they 
have strongly recommended that commercial manufacturers, 
in planning and also in the event of emergency production, 
follow the sequence of operations prescribed and not digress 
therefrom without first obtaining the authorization there 
for from the Ordnance Department. 

Deseriptions of manufacture covering the following have 
been prepared and made available for distribution during 
the last Mark IV shell 
forgings; machining 155-mm. Mark I and Mark III shell 


year: Machining 75-mm. from 
from forgings; manufacture of the metal parts of the 110 
grain primer; manufacture of Mark III, Type B, booster 
casings; machining 3-inch antiaireraft shell from forgings; 
machining 75-mm. Mark I shrapnel. 

Exeepting the last two items, all of the above are com 
plete with workine drawings of tools, fixtures and process 
gages. These for the last two are now under preparation. 
‘T HERE is in storage at the present time in the Ordnance 

Depots throughout the United States a considerable quan 
tity of unloaded metal components for artillery ammuni 
tion. In the event of an emergency and until such time as 


conunercial manufacturers can get into production upon 
ammunition components, it will be necessary to utilize these 
assembling of complete 


components in the loading and 


rounds to satisfy early requirements. To do this, each shell 
must have a booster, fuze, primer, booster charge, explosive 
charge, propelling charge and cartridge case or bag. 

With respeet to the assembling of the components on 
hand into complete rounds, the stocks are unbalanced. In 
some instances there are on hand more boosters, for ex 
ample, than are required for the number of shell on hand, 
whereas the number of primers, for example, on hand may 
be less than that required. Generally speaking, from a 
production viewpoint, the finish-machined shell requires the 
greatest time and is chosen as the item against which the 
other components are reckoned. 

To plan for the utilization of components on hand in 
the event of an emergency, the Ordnance Department has 
directed Frankford Arsenal to study the quantities thereof 
on hand, and in each caliber and type to seleet that com 
ponent the manufacturing of which entails the greatest 
difficulty and time and determine the number of the vari 
ous other components entering into the complete round 
have to be manufactured to assemble com 


which would 


plete rounds of ammunition. 


[N time of an emergency it is to be expected that con 

siderable time will be required for commercial manu 
facturers to line up their facilities and material and start 
produeing artillery ammunition components. In the mean 
time there will be requirements from the Army which every 
effort must be made to satisfy. The components which will 
be required to balance stocks on hand will be needed very 
early. The prime mission of Frankford Arsenal in war 
will be to get into maximum production with the least pos 
sible delay and manufacture the items of ammunition which 
are most urgently required. The arsenal must also then be 
in a position to render maximum assistance to commercial 
manufacturers, by furnishing them with manufacturing in 
formation and demonstrating various manufacturing opera 


tions and processes wherein difficulties are likely to oceur. 
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Status of Army and Navy Ordnance 


Annual Reports on Our Military and Naval Establishments 


S IS customary in these pages there are published 
A herewith extracts from the annual reports of the 
Chiefs of the Ordnanee Department of the Army and 
of the Bureau of Ordnance of the Navy for the fiseal year 
1928. Both present comprehensive resumés of the activities 
and accomplishments for the past year. 
Portions of the report of Maj. Gen. C. C. Williams, 
Chief of the Ordnance Department of the Army, follow: 


NO material changes were made in the courses at the 

Ordnanee School curing the year. The course for 
Field Service work at the Ordnanee Sehool and at the 
Rock Island Arsenal was extended from nine to ten weeks. 
It is believed to afferd most valuable training for the 
younger officers of the Department. A course in business 
administration was given during the past year by one of 
the faeulty of the Harvard Graduate Sehool of Business 
Administration. This course is considered to be execeed- 
ingly valuable for officers who will, at some time, be as- 
signed to duty at the arsenals or depots, or in connection 
with industrial mobilization. 

One officer was detailed at the plant of the Caterpillar 
Tractor Company, San Leandro, California. Three officers 
were detailed to study production engineering with various 
commercial plants. This is considered most valuable train 
ing for officers whose services will be utilized in connection 
with procurement planning or with manufacturing. This 
is the first year such action has been taken; the results are 
considered so promising that it is contemplated continuing 
this arrangement during the next fiseal vear. 

Two officers of the Ordnance Department were enrolled 
in the regular two-vear course at the Harvard Graduate 
School of Business Administration; two graduated with 
the class in June, 1928. 

Units of the Reserve Officers’ Training Corps were main 
tained at the following institutions: Cornell University, 
Georgia School of Technology, Massachusetts Institute of 
Technology, University of California, University of Cin- 
cinnati, University of Michigan, Leland-Stanford Univer- 
sity, and Lehigh University. The total enrollment in the 
advanced eourse was 340. Existing limitations on enroll- 
ment had a serious effeet on several Ordnance units. If it 
were possible to remove this limitation, many additional 
students could be trained as reserve officers without any 
additional expense for overhead. 

During the vear 253 Ordnance Reserve Officers were 
trained at various Ordnance establishments. Every effort 
is being’ made to train each reserve officer for the duties 
which he will be required to perform in the event of mobili 
zation. Each officer first reeeives a basic course which is 
applicable to all officers of the Department, and thereafter 
the special training which is required for his probable 


assignment. 


[DURING the past year much progress has been made in 
the procurement plans for re-armament with the latest 


type weapons in case of a major emergency. Under the 


direction of the Assistant Secretary of War, great progress 
has been made in the readjustment of production schedules 
to the civilian industrial plants through the ageney of the 
procurement districts. 

The development of studies and plans for the supply ol 
critical raw materials in time of war has been very con 
siderable during the past year. The progress in procure 
ment planning, with a limited personnel, is considered very 
satisfactory. 

The interest of civilian industrial organizations in the 
problem of industrial preparedness is constantly apparent. 
There has recently been organized a committee of civilian 
experts to advise the Department in connection with type 
plans for ammunition production. The advantage of such 
an organization and its value to the Ordnance Department 
can not be overestimated. 

The Department actively initiated during the past year 
the preparation of type plans for the manufacture of 
ordnance matériel, and substantial progress has been made. 
These plans will undoubtedly prove of considerable value 
to industrial facilities in the preparation of their factory 


plans for emergeney produetion. 


“THE followine data relate to experimental and develop 
ment work and manufacture of new materiel: 

The development ot a pistol grip stock for the service 
rifle has culminated in the approval of a type known as the 
modified type “CC.” which appears to he satisfactory to all 
using services. The development of receiver sights has con 
tinued, and types are now under test by the Infantry and 
Cavalry. 

The development, for test, of the semiautomatic rifle 
to arm the individual soldier has been actively continued. 
A number of caliber .276 rifles have been supplied to the 
Infantry and Cavalry, and have been tested by these ser 
ices with favorable results. 

A ealiber .30 aireraft machine gun of new design, to be 
used interchangeably iis synchronized or flexible run, has 
been completed and tested by the Air Corps. 

Considerable investigative work has been devoted to the 
improvement of the functioning of the caliber .50 anti 
aircraft machine gun. Other developments have continued 
actively during the year, notably among these being an 
luproved tvpe of buffer. 

A new type of tripod mount, standardized during the 
preceding year, has been procured in some quantity, in 
order to supply current needs. A pedestal mount, to carry 
four ealiber .50 antiaircraft machine guns, is being designed 
and is expected to be placed in production shortly. This 
design embodies, as nearly as may be, the changes which 


tests during the antiaircraft exercises at the Aberdeen Prov 


ing Ground during the fall of 1927 indicated as desirable. 
Types of pack equipment for the 37-mn nfantry 
matériel, M1916, have been tested by the Infantry, with 
favorable results, and are now undergoing t by th 
Cavalry. 
The manufacture, both by the Frankford Arsenal a 
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by commercial concerns, of caliber .30 ball ammunition M1, 


to replace the M1906 ammunition, has been continued. 
Frankford Arsenal has been kept running at approximate 
capacity on an economical peace-time basis of 66,000,000 
rounds of ball M1 


Army, Navy, and Marine Corps orders, besides large orders 


caliber .30 ammunition per year for 


for caliber .45 ball, caliber .30 tracer, and other ammunition 
for war reserve requirements. 
The 75-mm. pack howitzer has been standardized, after 


a service test extending through the summer of 1927. 


Three additional pack howitzers, are nearing completion at 


the Rock Island Arsenal. The drawings of this matériel 


been future 


have traced and put in permanent form for 
manufacture under the ten-year program. Orders for 


matériel carried on this program will be placed early in 
the fiscal year 1929. 

In order to check the manufacturing drawings of division 
artillery matériel, an order for one 75-mm. gun carriage 
M1 was placed with the Rock Island Arsenal. This ear- 
A battery of four 
test at Fort 


units of 
Sill, 


riage is nearing completion. 


the 75-mm. matériel has been under 
Oklahoma. 

As a result of the test of the 
M1925E at Fort Bragg, final decision has been reached in 


favor of the split-trail type for the division gun carriage. 


75-mm. «gun. earriage 


This type of mount permits wide traverse, and facilitates 
the use of this 
One battery of 105-mm. howitzer matériel has been tested 


matériel against movine targets. 
at Fort Bragg, and the 105-mm. howitzer matériel T2 has 
been standardized. 

The 


changeably either the 155-mm. gun or the 


155-mm. gun carriage 1920, which mounts inter- 


S-inch howitzer, 
Field Artillery 
Board; it is being retained by the Board for further tests. 
As a 


type of matériel will be 


has been modified as recommended by the 


result of service tests, studies of a new unit of this 
inaugurated, 

Four units of the 75-mm. mortar matériel M1922E, were 
completed; four additional units are nearing completion at 
units avail- 


the Rock Island Arsenal. This will make ten 


able for test by the using service during the fiseal vear 
1929. The matériel has been standardized. 

A number of sets of improved binoculars and monoculars 
have been completed at the Frankford Arsenal, and will be 
submitted to the various service boards for test. A supply 
of commercial glasses will be purchased and also sub- 


mitted for test. 
Pursuing further the development of the light mobile 


antiaireraft gun mount laid down by the Caliber Board, 


a 3-imch antiaircraft gun mount Tl and eun Tl have been 
Tests 


result: of 


designed and manufactured. were conducted at the 


Aberdeen Proving Ground, as a which the gun 


and mount were approved as standard for manufacture. 
Three new guns and mounts, designated M1, embodying 
slight modifications, are under manufacture and will be 
given further tests. 

trailer Tl 


vear and tested during the antiaircraft exercises, will be 


The instrument which was manufactured last 
subjected to further tests. 

As a result of the satisfactory performance obtained in 
the firing of the 3-inch antiaireraft gun mount M1918 by 
Case IIT at the Aberdeen Proving Ground, a number of 
these mounts in service will be equipped as soon as prae- 
ticable with Vickers azimuth elevation, fuze-setter receivers, 


and continuous fuze setters. 


[DESIGN and development of tanks during the year has 

heen limited principally to the medium tank T1, the 
light chassis Tl and the light tank T1E1, with cargo ea 
rier based on the design of the latter chassis. The pilot 
chassis was completed early in the vear and tested at the 
Aberdeen Proving Ground. Four light tanks and two cargo 
carriers (for Infantry and Cavalry) have been manufac 
tured, and are now at Fort Leonard Wood for test in eon- 
nection with the operation of the mechanized foree. The 
new medium tank Tl was completed during the year and 
tested by the Ordnance Department at the Aberdeen Proy 
ing Ground, and by the Infantry (Tanks) at Fort Leonard 
Wood. 

Designs for light and medium armored cars have been 
completed, and two pilots of the light type and four of the 
will be manufactured for test in the 
mechanized Fort Wood. 


The development of vehicles for tractor-drawn cross 


medium type 


foree at Leonard 
country cargo transport has been eonfined to two distinet 
types of carriers. These designs are based largely on in- 
formation obtained in tests of the earlier type of limber and 
Pilot 


A test of a eareo cart as 


wagon type cargo earriers. vehicles of the newer 
designs are being manufactured, 
a single axle 1!.-ton transport vehicle indicated that this 
vehiele, originally intended to carry 3 4-ton, is satisfactory 
for transporting 1!» tons at traetor speeds. 

field M1918, 


body, ramps, and other accessory equipment necessary for 


The 3-ineh eun trailer with suitable tires, 


the transportation of tractors of the light or medium class 


has been standardized as a tractor transport trailer. A 
design of ramp for use with this trailer was completed and 
was built and tested. Minor changes 


one set of ramps 


indieated as desirable during the test have been made and 
the drawings revised, 

The development of the dynamometer equipment at the 
Aberdeen Provine Ground has heen completed us far as 
This equipment has been 


Much 


concerning 


available funds would permit. 
used in routine test work during the vear. valuable 
data have been compiled, giving information 
the pull required to move loads of practically all varieties 
common to military work with present matériel, operating 
on a wide variety of grades, ete. 

The work of the oil laboratory at the Aberdeen Proving 
Ground has resulted in the completion of a tentative speci 
fication for the procurement of lubricants to be used in 
Ordnance Department automotive equipment. Lubricants 
procured under this specifieation have been used in vehicles 
under test during the vear with entirely satisfactory results. 

A partial list has been prepared and furnished to the 
Quartermaster General, for use in procuring lubricants tor 
these vehicles. Work is progressing on tests to determine 
what additional lubricants are suitable for inclusion in this 
list. Additional satisfactory lubricants are being added to 
the approved list as the tests are completed. Tests to de 


velop a satisfactory specification for recoil oil are in 
progress. 

A mechanical time fuze, for use in the 3-inch antiaireratt 
eun, has been standardized, and manufaeture of this fuze 
is being inaugurated at the Frankford Arsenal. Two types 
of combination super-quick and short-delay point detonat 
ing fuzes have been tested with very promising results. 


with the Air Corps, the design of a 


In collaboration 
landing flare, known as the Tl, was laid down, and orders 


have been given for the manufacture of five for test at the 
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Aberdeen Proving Ground, preliminary to the manufacture 


of a larger number for test by the Air Corps. This land 


ing flare appears to be 
present standard M3 flare. 


A projector for propelling signals for use by ground 


troops, and signals for the same, were supplied to the 


Infantry and 
satisfactory. Further tests, on a more extensive scale will 
be made. 

Satisfactory progress has been made in the development 
and installation at the Picatinny Arsenal of new apparatus 
TNT in the 


has 


for the handling ot loading of ammunition. 


A mechanieal arrangement been installed for stirring 


the liquid TNT during the process ol cooling to the tem 
This 


will supersede the previous expensive and unhealthy method 


perature at which it is poured into the ammunition. 


of manual stirring, 

Prior to the fiseal vear 1928 a flashless, nonhygroscopie, 
smokeless powder was approved as standard for service use 
in the 75-mm. gun, model 1897, and a nonhygroscopic type 
Was approved as standard for the 155-mm. G,. P. F. gun, 


model 1918. During the past vear satisfactory flashless, 
nonhygroscopic powders of similar type have been devel 
oped for the 2.95-inch mountain gun, the 75-mm. pack 
howitzer, 


howitzer, and the 105-1. 


Wokk has continued at the Aberdeen Proving Ground 

with the camera obseura in determining the flight char 
acteristics and probable error of new types and of existing 
This the 


Air Corps for use in 


types of bombs. information is beine furnished 


connection with the eraduation of 
bomb sights and for consideration in bombing tacties. 
fight of 


fuzes has been con 


An instrument for measuring the time of pro 
jectiles in connection with the test of 
structed, based upon a combination of photo-eleetrie cell 
and Aberdeen chronograph and the hecessaryv aniplifiers. 
The cell is acted upon by the flash of the gun, followed by 
the flash of the bursting projectile, this action 


proaiueme 
records on the Aberdeen chronograph. 

REAR ADM. WILLIAM C. LEAHY reports® as follows 
for the Navy: 

During the vear there were under instruction three ord 


nance postgraduate classes, consisting of 8, 9, and IS of 
ficers, respectively, 

Funds were appropriated for the fiseal vear 1928 as 
follows: 
Act of March 2, 


Ordnance and ordnance stores 


1927: 

*11.450,000 
Purchase and manufacture of smokeless powder — 1,000,000 
Torpedoes and appliances 150,000 
190,000 


144,000 


Experiments 

Civilian emplovees of the burean 
the Navy 
amnunition ) 


December 22, 1927: 


Increase of (armor, armament, 


and 9.500.000 
Act ol 


Allotted from major alterations to naval ves 


sels (Oklahoma and Nerada) 2 123,000 
Total 494 857.000 
*The Editors have taken the liberty of extracting such por- 
tions of Admiral Leahy's report, as in their Opinion, are of 
feneral interest. Deleted parts (indicated thus * * * *) for the 


most 


part refer to matters of administration. 








a decided improvement over the 


Cavalry for service tests, the results appear 


REPORTS from the fleet of experiences with new 5-inch 
%5-ealiber antiaireraft guns and mounts have been used 


to remedy certain minor defects which developed in’ use 


afloat. 
Modernization of the Oklahoma and Nevada is well 

under way, and 5-inch 25-caliber antiaireraft batteries have 

heen ordered for these ships and the California, A 5-inch 


25-ealiber antiaircraft battery for the Tennessee has been 
completed and shipped. 

A study of shell seating and exhaustive loading tests in 
the fleet and at the naval proving ground has resulted in 
the adoption of a new shell-seating slope for the 14-inch 
50-ealiber replacement battery of the California. 


Nos. 29). 


31, have been placed at a price materially smaller 


Contracts for gun forgings for light cruisers, 


30, and 
than for previous deliveries of the same material. 

Work on both old and new designs of gun mounts, and 
mounts, Is satis 


modification of existing 


factorily. No 


progressing 


armor was manufactured during the fiseal 


year. 

In connection with the ballistic test of special treatment 
steel plating for light cruisers 29 to 31, for the Oklahoma 
and Nevada, and for triple mounts for light cruisers 29 to 
31, tests have been made in codperation with the Bureau 
of Construction and Repair of various types of riveting, 
armor hatches, and welding. Tests designed to determine 
the splinter protection afforded by various thicknesses of 
attacked by fragments of 4, 


special-treatment steel when 


5. or 6-ineh projectiles have been coneluded at the naval 
proving ground and much valuable information obtained 
therefrom. 

KM xpernnents to determine the plate limits for special 
treatment steel, class A and class B armor, 5 inches or less 
in thickness, remain uncompleted at the end of the year. 
These experiments when concluded will provide useful in 
formation as to the desirability of a revision of existing 
specifications for the S-inch common projectiles. 

A small amount of bullet-proof steel was during the year 
obtained for use in airplanes emploved in active service In 
Niearagua, 

As a result of experiments with 5-inch combination anti 
aircraft common projectiles, this type of projectile has 
heen adopted as standard for the 5-inch 25-ealiber gun. 
This will eliminate the necessity for carrying two types of 
projectiles on board ship for the same gun, 

Ballistic computations for the 5-inch 25-ealiber antiai 
eratt fire-control instruments have been completed and 5 
tables were during the year, 1 for the 


range constructed 


3-inch mountain gun, 3 for the S-inch 55-cealiber eun, and 
1 for the 


Single 


l4-inch 45-caliber large-chambered e@un. 


and twin antiaireratt machine gun mounts for the 
50-caliber gun have been under modification and test during 


the entire vear. Single mounts are ready for experimental 


installation on five destroyers. The twin mounts require 
further modification and test before issuing to the service 
for experimental installation. Sextuple mounts for 30 
caliber guns have had many minor modifications and will 
be ready in the near future for a service test on the 
Le rington, 

Thirty-caliber single machine guns on scart ring mount 
were during the vear installed in the tops of two battle 
ships, and favorable reports of the performance and valu 
of this installation have caused the bureau to arrange tor a 
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single installation during the ensuing fiseal year on five 
more battleships of the Battle Fleet. 

The improvement of existing machine-gun defense against 
aircraft is under intensive investigation by study and ex- 
periment. 

[DURING the year the naval powder factory has operated 

at a daily output of about 10,000 pounds of smokeless 
powder which gave a total output of 3,000,000 pounds. 
Only a small quantity was purchased from outside manu- 
facturers at a price slightly less than the total cost of 
manufacture at the powder factory. It is considered neces- 
sary to preparedness to keep the existing commercial manu- 
facturers of naval powder sufficiently interested to insure 
their being prepared to expand to war-time production in 
an emergeney. All small-arms ammunition obtained during 
the year was purchased from the Army. In order to utilize 
old stocks the practice of reworking, reblending, and _ re- 
assigning old powders has been continued and has resulted 
in a considerable saving. A shortage in the amount of 
powder required by departmental instructions for all guns 
caused by the fire at Lake Denmark in July, 1926, has not 
been reduced. Funds available during the current year for 
the purchase and manufacture of powder were insufficient 
to meet the target-practice and routine test-firing require- 
ments. 

Ammunition assemblies made during the war are reach- 
ing an age that will necessitate their being broken down 
the This 


work has been undertaken on a small seale and will increase 


for examination and overhaul of components. 
during the sueceeding years. 

The procurement of ammunition details has been satis- 
factory during the year, except in the case of time fuzes. 
The Army, however, expects to manufacture powder-train 
fuzes and will within a year or two be able to handle the 
Navy's peace-time and war-time requirements. 

The airplane flare has been redesigned and improved, 
but it is not yet satisfactory, and an improved flare is 
under design. 

Because of an aceumulation of ammunition and explo- 
sives at the end of the World War, ammunition storage in 
all naval magazines is congested. 

Congress in the second dleficieney act, fiseal year 1928, 
provided funds for the improvement of ammunition storage 
facilities to meet recommendations made by a joint Army 
and Navy board in House Document No. 199, Seventieth 
Congress; and authorized the establishment and develop- 
ment of a naval ammunition depot in the vieinity of Haw- 
thorne, Nev. Much improvement in the existing storage 
conditions of naval ammunition depots can not be accom- 
plished until the naval depot at Hawthorne is ready to 
receive the high explosive that now oceupies space at the 
magazines. 

Work on the depot at Hawthorne and on the other maga 
zines for which funds are available should be prosecuted 
vigorously. 

The yearly target practices require 1,200 tons (net 
weight) of powder and 4,400 tons of projectiles for the 
The larger part of this is required by the 
In addition to this, there 


whole Navy. 
Battle Fleet in the Pacific Ocean. 
is required for target practices an additional tonnage made 
up of smokeless powder packing boxes, cartridge cases, 
tanks, primers, and small-arms ammunition; and for other 





than target practice there are required shipments for new 
construction, and shipments for reconditioning, testing and 
redistributing ordnance material. It is hoped that addi- 
tional facilities for shipment of ammunition will be made 
available. 

The U. 
transportation of ammunition between the coasts and be- 
At each trip the Nitro has 


S. S. Nitro has been the principal means of 


tween depots on each coast. 
been loaded to capacity and in order to meet immediate 
needs of the fleet it has been necessary to assign priorities 
to shipments. 

During the fiseal year 1928, a modernized fire-control 
installation on the New York has been completed and sue- 
cessfully tested afloat. lire-control installation has been 
completed on the Lexington and Saratoga and has been 
successfully tested afloat on the Lexington. Manufacture 
for the Salt Lake 


under way and contract has been placed for modernized 


of matériel City and Pensacola is well 
fire-control installations for the Oklahoma and Nevada, 

A new and complete antiaircraft-control system installed 
on three battleships has functioned very successfully during 
the year’s gun practices, and contracts have been placed for 
similar equipment for other ships. 

Satisfactory progress in the produetion and improve 

ment of mines and mine devices has been made. 
A NEW type of bomb sight has been placed in production 
"and is now undergoing tests which have been highly 
satisfactory to date. The replacement of wooden bomb 
crates by metal crates has progressed during the year. It 
is intended that all bombs on board ship shall be stowed 
in metal erates with the purpose of reducing fire risk and 
saving weight. The Naval Research Laboratory has com 
pleted designs for a modification of gun cameras which are 
being’ produced by the Naval Gun Factory at the rate of 
25 cameras every three months. 

The Naval Research Laboratory has also designed a new 
gun the 


tests completed to date it has functioned properly during 


camera intended for use with fixed gun, and in 
the most violent acrobaties and the highest speeds of which 
the airplane was capable. 

A high-speed machine gun target sleeve has been designed 
which may be towed at any speed of which a fighting plane 
is capable when in level flight, and targets of this type were 
issued to the service after the completion of flight tests. 


* * * + 


During the year data have been obtained which show 
the effect of unseated projectiles and bore con- 


effects, 


definitely 


strictions upon dispersion. Knowledge of these 
which are believed to be the two greatest causes of disper- 
sion, will aid materially in determining other causes, and 
the proving ground will continue an intensive study of all 
sourees of dispersion, concentrating effort on those guns 
the fleet fail to the desired standard of 


which in attain 


excellence. 
> . > > . 
The production of illuminating projectiles has met the 
needs of the fleet. 
of a successful pyrotechnic signal were continued and pre 


Experiments toward the development 


liminary tests were initiated toward the further develop 
ment and improvement of illuminating projectiles. A larger 
release 


and more efficient parachute and a more efficient 


mechanism were developed. 
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Left—Human Ammunition. 


A well known German cycle champion 
provides Hollanders with a thrill by being 
shot from a giant Leinart cannon. Ten 
pounds of powder are used and the “live” shell 
is hurled from the gun a height of 96 feet 


and a distance of 146 feet. 








“ 


a Fy, 


Right—A Coast Defense Gun? 





Not at all—only a giant chimney 200 feet 
in height and containing a quarter million 
bricks which, having outlived its usefulness 
in the Kent coaltields, England, is razed with 


a charge of dynamite, 

















Left—“Shooting” a Thriller. 








This intrepid movie cameraman risked his 






life to get an unusual “shot of a tank in 





battle maneuvers. The tank is shown going 





ever the operator and his camera 
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Month by Month 


ANEXNT the Army’s new light tank, said Mr. Robbins, 
the Assistant Secretary of 
the Appropriations Committee of the House of Representa- 
tives, official representatives of “we, the peo- 


The New ple’: “The light tank was tested by the 
Light Infantry, Cavalry, and the Ordnance De- 
Tank partment; it was approved by the Infantry 


and by the Cavalry. The Ordnance Depart- 


ment tested it and recently completed a 2,000 mile run 
with one of these tanks, then I saw it disassembled after it 
had run more than 2,000 miles which is more than a tank 
would be required to run in any single campaign. — It 
showed some wear on certain sprocket wheels—the wheels 
over which the caterpillar treads passed. They are now 
correcting that. They had no reason to correet the main 
design at all. No piece of mechanism can be absolutely 
perfect, but it is the best thing, and I think it is acknowl- 
edged to be the best thing we have, and it represents the 
difference between a tank made 10 vears ago and one made 
today with all the improvements that have been made in 
internal combustion engines and motorization since the war. 
this is the first meeh- 


It is the most 


“Mechanization is the idea and 
anized unit of an entirely mechanized foree. 
essential unit of all.” 

Said Mr. Davis, the Seeretary of War, to the same gen 
tlemen on the same subject: 

“There is the question of tanks. We have been working 
for several years on the improvement and the development 
of tanks over the World War tank. I think we have got 
something that is very good. It has proved very. satis- 
factory in the tests, that is, the few that we have. It is 
quite a fast tank and has had comparatively few break- 
downs. 

“T think it is a pretty sound tank on which to standardize 
for the are going to continue the experi- 
mental work as far as we can and get somethine better all 


But I do think we have to have a modern type 


present. We 


the time. 
of tank on hand, even though we can, in two or three years, 
develop something a little bit better. In other words, if you 
wait until you get something better all the time, you will 


never have anything. The theory I have always gone on in 





War, to the gentlemen of 


all of that work is to standardize something, and when you 
have an article that is satisfactory, not to change it until 
you get another article that is a marked step in advance, 
Your standardized equipment is still better than the war- 
time stuff. I think that this tank is probably better than 
the tanks of any other nation. 

“T think it 
immediate future enough to get a certain number of them. 


is standardized so far as we ean see in the 


At the same time we ean carry on experiments until we 
get something that is a marked step in advance. 1 do not 
helieve we will get to that step very soon.” 

Query: In view of such opinion why not standardize the 
new light tank and proceed to the manufacture of those 
required to equip the Regular Army and civilian com- 
ponents, including the National Guard? 

We, the people, are too much interested in 
fads 


And yet if mobilization day comes 


Answer: 
drawing on the national exchequer for other things 
and faneies included. 
again the poor old Army will have to stand the gaff and we 
the people will only snicker when some fearless “militarist” 
refers to recommendations made in 1929, 


<> 


“T HE appearance of a new text on Ordnance and Gunnery 
This 


is so not only beeause of the importance of the subjeet 


is an event worthy of more than passing notice. 


and the rarity of dissertations of this nature 


McFarland’s but because the author of the latest treatise 
Ordnance is so exeeptionally well qualified to have 
and Gunnery assumed the task. Lieut. Col. Earl Me 

Farland, Professor of Ordnance and Gun 


the U.S. Military Academy at West Point, is one 


of the most versatile and best equipped officers available 


nery at 


for the undertaking. A man of deep knowledge, he brings 
to the older texts a wealth of perspective and experience. 
The excellence of the work of his predecessors has made 
the present task all the more diffieult. 

As to the intrinsie merits of the present work, we refer 
readers to the exeellent review by an erstwhile editor of 
this JouRNAL which appears elsewhere in these pages. To 
Colonel MeFarland we extend heartiest congratulations 
upon the successful completion of a monumental task. We 
weleome and recommend his work to all who are interested 
Inan authentic and complete discussion of the myriad of 


hook 


is in itself a serious undertaking, but to brine forth a text 


difficult subjeets embraced in the title. To write a 
on ordnance and gunnery is quite an added aceomplish- 
ment, the author of which is due the praise and thanks of 
all friends of the national defense. 


‘T HE schedules of spring and summer training for Ord 


nance Reserve Officers of the Branch Assignment Group 
for the 


ample opportunity for wide and intensive 


recently announced current calendar year offer 


Reserve training. According to the announcement, 
Officer training courses will be conducted from May 
Training 12 to May 25 at the Benicia (Calif.), Frank 

ford (Pa.), Pieatinny (N. J.), Springfield 
(Mass.), Watertown (Mass.), and Watervliet (N. Y.) 


arsenals. These courses will be particularly appropriate 
for officers assigned to the respective arsenals and to those 
assigned to the various district offices whose duties require 


a knowledge of the manufacture or inspection of matériel. 
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Summer training, ineludine both the basie and advaneed 


eourses, Will be given at the Rock Island Arsenal from 
July 7th to 20th and at the Aberdeen Proving Ground from 
July 28th to August 10th. The basic course will be the 
same as that which has been given in past vears and will 
be applicable to all officers regardless of assignment. The 
advanced course will be applicable only to officers assigned 
to these establishments and to those who require special 
knowledge which can be best imparted to them at either of 
these places. In general no officer who has not completed 
either the basie course or an R. O. T. C, training eamp at 
the Proving Ground will be recommended for advanced 
training at Rock Island or at Aberdeen, and no officer will 
be ordered to take the basic course a second time. 

This program has many attractive features. The spring 
courses offer an opportunity to those who cannot well leave 
their business pursuits at other periods of the vear, while 
the summer camps suggest the possibility of combining the 
usual vacation with 14 days of active Army duty. 

Reserve Officers who are willine to make some sacrifice 
of personal accommodation will find the several courses of 
interest and value. It is to be hoped that the powers that 
he will be flooded with applications and that those same 
powers will look with favor upon every possible applicant 
so that the vear 1929 may find the roster of student ord 
aance officers in number and in kind of even more impos 


ing proportions than the growing attendance of past vears, 


THE case for edueational orders for munitions never 

before has received the forceful presentation of the facts 

of the matter until the recent hearings before the Com 

mittee on Military Affairs of the U.S. Tlouse 

Educational of Representatives. Sponsored by industrial 

Orders executives who know from experience the 

complications of production ino war, the 

facts were presented so clearly and so convincingly as to 

challenge the best intentioned objector. The statements 

established two facets quite definitely: the entire scheme is 

not a money-making one and without some such plan the 

Whole idea of industrial preparedness is simply a paper 
program with little value as a true and tried doctrine. 

As to the first fact, while not new to those who under 
stand the plan, nevertheless the statement is something of 
&t bombshell to those who look upon munitionment as a 
hobby of the “war lords.” It is no such thing. It does 
not take an analysis by a skilled production engineer to 
convince the layinan that the manufacture of one or two 
guns or of several hundred projectile offer little Oppor 
tunity for great profit. Furthermore, there are no “war 
lords” in America. At least we have not run across then, 

As to the necessity of such an expedient to make indus 
trial preparedness something more than a paper program, 
it is sufficient, we believe, to say that interest in any kind 
of planning, even if it be a small boy's toy campaign with 
toy soldiers, will decline unless the small bor and the 
grown-up too—actually ean maneuver his men and put 
them through the paces. Voeiferous statesmen (?) can rant 
as they will and they can deeline, if for illogical reasons 
they see fit, to authorize this practical defense measure, but 
the facts remain the same. The pity is the national defense 
must suffer. Elsewhere in this issue we begin the publica 


tion of a series of statements by experienced industrialists 





on the logic of the plan. These are worthy of the widest 
publicity in the hope that the people themselves will know 


the facts and demand appropriate remedies. 


W K believe that all members of the Army Ordnance As 
sociation should take considerable interest in the trans 
actions of the Board of Directors at their annual meeting 
in January as recorded elsewhere in this 

Association JOURNAL. Notable among the business trans 
Affairs acted was the incorporation of the organiza 
tion under the laws of the District ot 


Columbia thus giving it a legal status. The Association 


has been in existence nearly ten yvears during which time 


the worthiness of its objects has been demonstrated and 
the need of such a vehicle has been proved, Incorporation 
has many advantages. The Association in number of mem 


bers and in financial standing is now in better condition 


than ever before and it is fitting that this advantageous 
step be taken that the important work may continue, 

Among the other noteworthy actions of the Board are 
those relating to endowments and life memberships. The 
endowment idea is not new. It has been and is the salva 
tion of many worth while movements and has a very definite 
place in the future of the Army Ordnanee Association, 
Notwithstanding the present healthy condition of the organ 
ization it is but reasonable to assume that as the World 
War recedes in memory interest in its lessons will dwindle. 
The day will come eventually when those of us who learned 
by bitter experience the principles we now call industrial 
preparedness will have passed from the stage of active 
participation and will have journeyed to that bourn from 
which no traveler returns. As the ranks thin the problem 
of reeruits will become increasingiy diffieult—and naturally 
so. The rising generation will lack the perspective, the 
experience, the close contact with the chaos of an indus 
trially unprepared America. Then will come the pineh and 
the struggle to carry on. But carry on we must. Con 
-equently the action of the board in encouraging a founda 
tion through endowments is a most happy and indeed an 
apparently vital one. Tlaving proved its value during ten 
vears of peace the Association now puts in operation the 
machinery for perpetuating the work so that those who 
come after us may he spared a repetition of one of the 
calamities of the World War. 

The newly authorized plan for life membership has 
similar advantages. While relieving members of the bother 


of paying dues annually, life membership will likewise 


sure the organization a larger and more definite “rainy 
day” fund for present and future needs. Sums received for 
life membership will be invested in sound securities, the 
interest thereon being applied as membership dues during 
the life of the member. Endowments will be treated 
similarly exeept that the principal sum always will remain 
intact for the purposes for which it is given. Already 
negotiations are under way for the first gift to the endow 
ment fund, while several life members have been enrolled 


1 


Certainly there is every indication that the orga tion, 
after ten years of missionary work, now launch ! 
permuinent undertaking’ to assure for America of 
tomorrow the blessings that must come to 

trially prepared for war as the surest guarantes 


effective expedient of continued and lastu ( 
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‘THE nones of March in this year of grace brought 

changes aplenty in affairs of national defense. 
century old succession of commanders-in-ehiet of Army and 
Navy has taken place: Calvin Coolidge, of Vermont, taci- 
turn yet tenacious administrator, giving place to Herbert 
Hoover, of California, engineer, humanitarian and citizen 
of the world. In Ex-President Coolidge the common de- 
fense found a sympathetic friend and at times a zealous 
champion; in President Hoover, judging by past perform- 
determination will be no 


less 


ance, vision, action and 
forceful. 

Dwight F. Davis, of Missouri, who relinquishes the reins 
of Seeretary of War, retires from his high office with the 
unanimous feeling among military and eivilan confrerés 
that his was a task well done in every respect. His de- 
parture from office, although a thing to which one should 
be aceustomed in national affairs, accentuates the great 
accomplishment of his service and the high value of his 
administration. 

Charles Burton Robbins, of Lowa, the Assistant Seeretary 
of War, who likewise retires to private life, gave to in- 
dustrial preparedness and to munitions supply matters a 
high and foreeful purpose. His departure marks the pass- 
ing of a competent and able leader. 

The new cabinet presents in the portfolio of War James 
W. Good, of Iowa, lawyer, legislator and administrator of 
worthy proportions. As chairman of the powerful Com- 
mittee on Appropriations of the U. S. House of Repre- 
sentatives following the World War, Secretary Good had 
ample opportunity to become familiar with the requirements 
of the Army. Pressing needs have developed since con- 
cerning which there is every indication that the new Seere- 
tary will bring to Army affairs—men and munitions—a 
valuable experience and sympathetic understanding. 

Patrick J. Hurley, of Oklahoma, lawyer and World War 
veteran, is the new Assistant Secretary, while F. Trubee 
Davison, able Assistant Secretary for Aviation, remains to 
work he 


which has already produced such far-reaching results. 
We of the Army Ordnance Association should take par- 


continue the excellent started several vears ago 


ticular pride in the appointment of two other members ot 


Hoover’s cabinet. Henry L. Stimson, former 


War and now Secretary of State, served as 
Of broad 


President 
Secretary of 
counsel of the Association until recently. inter 
national experience and with a record of meritorious mili- 
tary service, he has served his country conspicuously anid 
assumes the affairs of state with the benediction of many, 
not the least of whom are those of his compatriots in the 
Association. 

one of the founders, a 


Robert P. Lamont, 


charter member and a director of the Association since its 


Our own 
organization, merits the high honor of Secretary of Com- 
During the World War he served as chief of the 
Procurement Division in the Office of the Chief of Ord- 
nance. The magnitude of that task and the high proficiency 
with which he performed it, together with his prominence 
in industrial affairs, bespeak a period of service to Amer- 


meree, 


ican commeree to rival the record of his illustrious predeces- 
sor. It may be said with righteous pride that the national 


defense has devoted friends at court. 


Old Friends and New at The Helm 


An Editorial 





The 








NOTWITHSTANDING all this, the retirement of Seere 

tary Davis is a fitting occasion for speaking one’s mind 
freely on the merit of his service. Mr. Davis, who be it 
remembered won his laurels during the World War, came 
to the War Department first as Assistant Seeretary in 1923, 
becoming Secretary in 1925. After eminent public service 
to his native city, St. Louis, he assumed one of the most 
difficult 
preparedness, the particular problem of the Assistant See- 


undertakings in Government affairs. Industrial 
retary under the National Defense Act, was as yet a some 
what visionary mandate. Only the mere outline of its 
functions had been attempted; no one had had a real oppor 
tunity to develop it. Seeretary Davis did that, and, thanks 
to his energy and foresight, the vast cooperative machinery 
we have today is the result. 

One of the most constructive achievements of his tenure 
was the establishment of the Army Industrial College, that 
unique institution founded to envelope the Army officer 
with the cloak of business sense that the problems of pre 
paredness may be solved by business-trained Army officers 
cooperating with business men. We envision the day when, 
thanks to the pioneer work of Mr. Davis, the Army Indus 
trial College, as yet an infant as institutions of learning 
go, will take its place with the great service schools in 
acknowledged importance and in plant where, in Davis 
Hall, the precepts of business will be taught student officers 
of the Army in the setting of a West Point, a Leavenworth, 


or a War College. 


UNDER his guidance decentralized planning and procure 

ment again became an actuality. The supply branches 
of the Army during the World War, concentrated in the 
National Capital, bidding against one another for materials, 
succeeded in out-Gordianing the Gordian knot of centraliza 
tion. The remedy was not forthcoming until the vision and 
determination of the late Guy E. Tripp, then an assistant 
to the Chief of Ordnance, untangled the mass and estab 
lished the District 


country 


Ordnanee organization, dividing the 


into territorial divisions with headquarters in 
strategie industrial centers under the leadership of civilian 
The necessity and the wisdom of the move during 
But 


with the swing of the pendulum after the war the perma 


chiefs. 


the war need no argument; the results are well known. 


nence of such an organization in times of peace to prevent 
the very recurrence of a similar debacle in another emer 
geney was seriously jeopardized as the back-to-normaley 
drive swept good and bad before it. To Seeretary Davis 
helongs the eredit for reéstablishing the decentralized sys 
tem which is in effect today virtually as it was at the end 
of the war. That system is the very backbone of industrial 
preparedness. 

Other defense matters of great importance but not so 
patently within the strict purpose of this JoURNAL received 
the undivided and best thought of Seeretary Davis. These 
we leave to other commentators to record. But be it said 
in all sincerity that with the retirement of Mr. Davis there 
steps from the helm of military affairs a man who gave to 
His 
name takes its place among that long line of Seeretaries 
of War who have done great things for the Nation. 


the new science of defense the life blood it needed. 































Spy and Counter-Spy, The Development of Modern 
Espionage. By Richard Wilmer Rowan. New York: 
The Viking Press. 1928. $3.50. 

THE study of the mysterious phase of warfare involved 
in the activities of the espionage systems is nearly al- 

ways alluring. This is decidedly true of Mr. Rowan’s book 

which describes the intricacies of the profession of the spy 
in a thorough manner, and yet with a wealth of aneedote 
that constantly urges the reader on. In the first part of his 
hook, dealing with espionage, we are told what the fune- 
tions of the intelligence officer and the spy are, how the 
spy goes about his labors and how he communicates the 
results of his observations. The second part describing 
counter-espionage and the third the activities of the most 
successful and best known secret agents are equally effee- 
tive in making this a painstaking study of the subject, 


readable and authoritative. 


The Radio Manual. By George FE. Sterling. New York: 
D. Van Nostrand Co. 1928. $6.00. 
THIS is the most complete manual concerning the details 
of commercial transmitting and receiving systems which 
has come to our notice. It “has been prepared to serve as 
a guide and text-book to those who expect to enter the 
radio profession as an enemeer, inspector, commereial or 
amateur operator” and seems admirable for this purpose. 
The elements of electricity and magnetism are treated of 
sufficiently to enable the reader to understand the explana 
tions of radio phenomena which are given, regardless of 
whether or not he has studied these subjects previously, 
The amateur will find in this volume information con 
cerning the regulations governing the procurement of 
operators licenses and the operation of radio stations. The 
more advanced operator or engineer will appreciate those 
parts coneerned with the more complicated apparatus em 
ploved at land and ship stations for purposes of com- 
munieation and of aiding navigation. The works of au 
thorities in the field of science and radio engineering have 
been consulted and often quoted in the preparation of the 
text, which has been edited by Robert S. Kruse, the result 
being a wholly acceptable handbook on the relatively new 
and rapidly advancing science of radio in its varied applica 


tions to human endeavor. 


We Fight for Oil. By Ludwell Denny. New York: 
Alfred <A, Knopf. 1928. $3.00. 
THE theme of this exeellent work on the status of 
petroleum oils in modern civilization emphasizes Presi 
dent Coolidge’s statement, “It is even probable that the 
supremacy of nations may be determined by the possession 
of available petroleum and its products.” This is quoted 
on the title page. 
Quoting chapter and verse in most cases to substantiate 
his statements, Mr. Denny tells in a very interesting and 
readable way about the struggle between Great Britain and 


the United States for world supremacy in oil. The elose 
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relation between commerce and international polities is 
clearly brought out. Perhaps most striking is that while 
we lead in oil production the British Empire leads in the 
possession of reserve oil lands. The author is a newspaper- 
man with first-hand knowledge of his subject. Now that 
national defense is being assailed in Congress is an oppor- 
tune time for this important book to appear, for it shows 
the power, the ramification and the subtleness of the forces 


opposing our country. 


Vibration Problems in Engineering. By Prof. S. Timo 

shenko. New York: D. Van Nostrand Co. 1928. $4.50. 
‘THE author in this volume develops the fundamentals of 

the theory of vibrations, first in its more simple forms 
and later in its more complex aspects, and shows the ap- 
plication of the ideas evolved to the solution of the class of 
problems from actual experience with which it is designed 
to cope. The need for a thorough analysis and knowledge 
of the causes of vibrations in mechanisms and the proper 
means for reducing or eliminating them becomes more and 
more important with the rapidly increasing trend to use 
more massive high speed mechanisms and the demand for 
more perfect passenger automobiles and high speed heavy 
trucks and busses. 

The first chapter is concerned with harmonie vibrations 
of systems having one degree of freedom and the second 
chapter with nonharmonic vibrations of similar systems. 
In the third chapter are considered systems having several 
degrees of freedom. The vibration of elastic bodies is dis 
cussed in the fourth chapter. 

The theories involved are developed clearly and logically 
in the usual clear and concise style of Prof. Timoshenko 
and should not be difficult of application to practical en- 
gineering problems. An appendix explains some of the 
more frequently used vibration measuring instruments. 
Numerous footnotes indicate the agreement of other in 
vestigators with the views expressed in the text and con 


stitute a bibliography of pertinent. collateral reading. 


Manufacturing. By Maleolm Keir. A volume of Indus 
tries of America. Maleolm Keir, Editor. New York: 
The Ronald Press Co. 1929. $5.00. 

A® interesting and readable book on manufacturing seems 
rather an impossible achievement. Without diminish 

ing its value to the technical reader, the author has sue 

ceeded in accomplishing this, however, writing a clear and 
illuminating treatise on manufacturing, descriptive and un 
theoretical, that amply repays eareful study. “Manu 
facturing” is the first volume of a series of publications 
entitled “Industries of America,” which has great promise 
judging from the book under consideration. 

Professor Keir approaches each subject by providing an 


historieal perspective and emphasizes the relation of one 
tvpe of manufacture to another. The entire field ts com 
prehensively treated. We would single out for especial 


praise the chapters on iron and steel, and the automotive 
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Just Published 


Ordnance and 
Gunnery 


By LIEUTENANT COLONEL EARL MeFARLAND 
Professor of Ordnance and Gunnery 
United States Military Academy 





With a foreword by 
MAJOR GENERAL C. C. WILLIAMS 
Chief of Ordnance, United States Army 


aspects of 
fundamental 
descrip- 
dur- 
been 


clearly the broader 
It assembles the 
Complete 
army 
have 


This book presents simply and 
modern ordnance and gunnery. 
and permanent theories of ordnance design. 
tions and explanations of the materials used by our 
World Wat and developed since 


ing the those 


included. 


chapters of ihe book cover « « Seo 
pellants and High Explosives; The Theory of Explosives; 
Nitrogen for Explosives; Interior Ballistics; Proving Ground 
Instruments; Metals Used in Ordnance Construction; Guns; 
Recoil and Brakes; Artillery; Aiming Devices; 
Fire Control Instruments; Antiaircraft Aiming and Fire 
Control Devices; Exterior Ballistics; Firing Tables; Proba- 
bility and Adjustment of Fire; Projectiles; Primers and 
Fuzes: Small Arms and Small-arms Ammunition; Machine 
Guns and Automatic Rifles; Motorized Matériel; Grenades; 
Chronological Outline of Ordnance Development. 


611 pages, 6 by 9. Tables, diagrams, 282 illustraitons. $6.50 


JOHN WILEY & SONS, Ine.. Publishers 
440 Fourth Avenue New York City 
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industry, but the work as a whole is well written and valu 
able to the student, the manufacturer, or the layman, who 


would understand the material basis of our eivilization. 


Rasputin, The Holy Devil. By René 
Translated from the German by F. 8. 
Tait. New York: The Viking Press. 

AXY Russia 


World War and of events that transpired at the Im 


Fulap-Miller. 
Flint and D. F. 
1928. $5.00. 
account of events in leading up to the 
perial Court during the War invariably refers to the in 
fluence of Rasputin on the conduet of affairs. 

Who What 


training? Was he devil or divine? 


was this man? was his origin and early 
Why was he able to 
Tsaritsa? Was 
These questions are answered 


official 


exercise such control over the Tsar and 


he a egrafter or benefactor? 
fully in this book. The 
records of the old and new 


facts are derived from 
Russia. 

Rasputin was neither altogether a libertine nor a saint. 
He was a man of rich nature and exuberant vitality, en 
dowed with many good qualities and cursed with many 
weaknesses; a man so many sided, complex, and con 
tradictory that a further study of his life is fascinating. 

This book traces the life of Rasputin from his childhood 
on the farm through his voung manhood as a teamster, as 
a religious wanderer through Russia, as a cellar preacher 
and finally as a friend and adviser of the royal family. A 
ood portion of the book is devoted to Rasputin’s activities 
at the Imperial Court and his dealings with officials of the 
government. His murder is described as a brutal aet ot 
thrill seekers. 

The translation has been ably done and the book is pro 


fusely illustrated with copies of official photographs. 


Analysis of Railroad Securities—A Guide to the Deter- 
mination of Investment Values. By Jules I. 
Ph. D. New York: The Ronald Press Co, 1928, 

PREPARATION of a volume of this nature for the 


guidance of security analysts and investors is more 


Bogen, 


$4.25. 


than justified by the wide ownership in this country of 


railroad securities. By means of clearly explained and 
readily understood methods of analysis Mr. Bogen facili 
This 


he accomplishes by a consideration of the territory served, 


tates the estimate of the value of an individual road. 


the physical characteristics of the road and equipment, the 
quantity and quality of the traffie, and finally through an 
a thorough 


investigation of operating efficiency. There is 


study of methods of financial analysis of earnings state 
ments. A comprehensive treatment of the question of valu 
ation and consolidation gives the reader a useful knowledge 
of these controversial subjeets. A discussion of railroad 
bonds as investments and of the characteristies of railroad 
This 


by an assistant professor of finance at New York 


stocks offer some novel points of view in this field. 
hook 
University— provides a valuable and reliable manual on the 


subject covered, 


Without Censor—New Light on Cur Greatest World War 
Battles. By Thomas M. Johnson. The 
Bobbs Merrill Co. 1928. 

‘THIS is a purely military history. It 


count for the most part the concurrent conditions, poli 


Indianapolis : 
$5.00. 


leaves out of ae 


tical and economic, which made possible the achievement 


of the armed forees at the front. But in the field to which 


it is contined it is a most valuable contribution, and is 
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weleome as one of the first unbiased accounts of American 
participation on the Western Front, especially at St. 
Mihiel and in the Meuse-Argonne, The author has obviously 
vone to primary sourees. His style is interesting and he is 
impartial in his estimates of leaders and the value of the 
participation of the various allied forces in the final month; 
of the war. The book sheds new light on the strategy 


proposed and the reasons for the plans ultimately adopted. 


The Stream of History. By (Geoffrey Parsons. New 
York: Charles Seribner’s Sons. 1928. $5.00. 
TO Leibnitz is attributed the statement that the more 
knowledge advances the greater the possibility of con 
densing it into little books. This task of condensing the 
entire past of the earth into a volume of less than six hun 
dred pages has been admirably conceived and brilliantly 
executed. The continuity of history is emphasized despite 
the dark periods which temporarily halted progress. Mr. 
Parsons states his purpose “to tell the whole story of man 
and his earth and to tell it so swiftly and simply that it- 
essential parts will stand forth in their due relationship= 
unobseured by detail.” The result is a praiseworthy and 
unprejudiced treatment of the fundamentals of the geologic 
history of the earth, of the coming of life and ultimatel) 
man, of the stone ages, the rise and fall of the early and 
later civilizations, bringing the story down to the world 
today. There have been other universal histories. In its 
comprehensiveness, its balance, and readability this work 


of Mr. Parsons has no equal, 


A College Grammar. By Mason Long, Associate Protess 
of English Literature, The Pennsylvania State College. 
New York: The honald Press Co. 1928. $3.00, 

Yo remember Monsieur Jourdain, the parvenu in_ the 

“Bourgeois Gentilhomme,” who made a fortune and then 

decided lo make rood the OMISSIONS ot his early edueation,. 
To his astonishment, he learned from his philosophy teacher 
that he had been speaking prose all his lite without know 
ing it. Professor Long believes that by giving thought to 
our prose in time, we can speak and write more effectively. 
Judging from the slovenly English too often heard trom 
our presumably educated, the melancholy facet must be ae 
cepted that a book such as this is necessary, Admitting the 
need for it, the author has presented a useful and original 
analysis of this subject of English grammar in novel anid 
attractive form. It is intended not only as a college text 


hook, but as a “manual of accepted contemporary usage.” 
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20 ton P&H Crane at U. S. Arsenal—-Watertown, Mass. 
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pms are more P&H Electric Traveling Cranes 
in use today than any other make 
The fact, that many users have from 10 to 270 cranes 
in use, is Convincing testimony to the skill and experi 
ence which enters into each detail of P&H crane 


construction, 


Qur booklet 408-R tells an interesting story Mav we 


send it ? 
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CH RYS LER Mw OWN €Y€S 


will convince you of this new style 
leadership... 





‘Tue eyes of the nation are selling 
these new Chrysler cars to the nation 
- + « OQ Chrysler “75” and Chrysler 
“65”"— both stamp themselves on 
sight as new styles so striking that 
they are bound to change the course of 
motor car design ...G| Here isone of 
those instances — rare excepting in 
Chrysler history —where the car is 
its own best advertisement and 
its own most eloquent salesman. 
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For Every 
Type of Motor 


THAT GOOD GULF GASOLINE 
GULF NO-NOX MOTOR FUEL 
SUPREME MOTOR OIL 


Manufactured by 


Gulf Refining Co. 




















“Lhere 25 nO 


satisfactory substitute 
for an 


Orthophonic Victrola 


Once you hear the Orthophonic Victrola, any other 
reproducing instrument seems inadequate by comparison. 
It has that full rich tone combined with resonant depth 
of volume achieved only by exclusive Victor principles 
of reproduction. 

Ask your nearest Victor dealer to play you the latest 
Orthophonic Victor Records on the new Orthophonic 
Victrola. Only then will you appreciate its absolute 
fidelity of performance. It is as if the artist, the orches- 
tra, or the band were right in the room, singing or 
playing to you and your friends. See your dealer—today! 


ictrola 


The New 
Orthophonic 


VICTOR TALKING MACHINE CO 


CAMDEN, N. J., U.S. 


A. 


Leigh Page, 


1928. 


Introduction to Theoretical Physics. By 
Ph. D. New York: D. Van Nostrand Co. 
Dk. PAGE has prepared this book as a text for advanced 
students specializing in physies, the basis therefor being 

A knowledge 


$6.50. - 


a leeture course given by the author at Yale. 
of ealeulus and differential equations is, as might readily be 
assumed, a prerequisite for its use. In the introduction is 
developed a sufficient survey of vector analysis as to permit 
thus eliminate some of the more burdensome 
The 


hook covers the whole field of modern theoretical physies in 


its use and 


algebraic detail which would otherwise be necessary. 
five parts; which are, dynamies, hydrodynamics, thermo- 
dynamies, electromagnetism and opties and spectroscopy. 
The theories expounded are developed in such detail as te 
he followed and understood readily, and, in order that the 
enumerated be made thoroughly clear, 


principles may 


numerous illustrative problems are given. 


John 
$2.50. 


By 
1928. 


Conquest: America’s Painless Imperialism. 
Carter. New York: Harcourt, Brace & Co. 
‘THE author has, as in his previous book, “Man is War,” 

produced an excellent and authoritative work on an im- 
portant modern topic presented in a most interesting and 
readable style. 

Particularly striking is the comparison Mr. Carter draws 
between the political form of the British Empire (and of 
previous empires) and the financial and commercial form 
of America’s empire. He shows with remarkable but re- 
liable figures the enormous extent of America’s world power 
(we have nearly half the world’s wealth); a situation real- 
ized by few people in our country. 

Reeognizing the likelihood of a new world war due to 
the 


strong to enforce the peace which is essential to the expan- 


international trade, author shows how we must be 


sion of our economie empire. Special stress is laid on the 
necessity for divorcing our economic foreign empire from 
polities in foreign countries in order to allay the enmity 
Mr. 


best field for future commercial expansion as North, Central 


which our power is already causing. Carter sees our 
and South America, and after that westward to the lands 
This brief do full 
justice to this important book, which is recommended to 
all the the 


prosperity of our country. 


washed by the Paeitic. review cannot 


interested in foreign relations and future 


The Handwriting on the Wall, A Chemist’s Interpretation. 
$v Arthur D. Little, Ch. D. 
Company. 1928. $2.50. 

A WELL known chemist looks at modern industry and 

the 


present-day technology. 


Soston: Little, Brown & 


makes clear contribution of his profession to 


In this collection of essays, Dr. 
Little’s initial thesis is the importance and essentiality of 
research, if progress is to be maintained. He discusses the 
proper utilization of our natural resources from the point 
of view of the chemist. He shows the vast importance of 
chemistry to the nation in arms in a chapter entitled “The 
Sinews of War,” most interesting to readers of ARMY 
ORDNANCE. 

and in the final 


looks to the future, 


chapters he offers constructive suggestions for the elimina- 


In conelusion he 


tion of waste and the upbuilding of our resources, and 
(liseusses the duties of men of science to their country in 
Dr. Little 


spiring book in a lueid style which will appeal to a very 


this period of transition. has written an in- 


wide class of readers. 





